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This month 's coverfeatures a drawing ofa Gaboon Viper (Bids gabonica ) drawn by Alex Wiedeman, a

volunteer at the Cincinnati Zoo, Cincinnati, OH. The Gaboon Viper is the ultimate ambush snake. This

six-foot member of the puff adderfamily is thick-bodied, and has a large triangular head. The body

ofthe gaboon viper is patterned in shades ofblack, brown, tan, purple, white, and pink and blends in

perfectly with thefloor ofits African rainforest habitat. As the Gaboon Viper ages, it begins to develop

two nostril horns. This perfectly camouflaged appearance allows this species to remain hiddenfrom
sight, and hunt effectively in the wild. Though its bite - with the longestfangs ofany snake - can be

fatal to a human, it prefers to avoid all human activity. As a result ofhuman expansionfor tropical

hardwoods and precious minerals, the Gaboon Viper has recoiled into an ever-decreasing area of

rainforest. The Gaboon Viper gives birth to live young after a gestation period ofseven months, and
reproduces every three years or so. When they do reproduce, they often will have up to 40 baby vipers

at a time. The offspring must battle to survive rightfrom birth as predation claims many ofthem. Those

that do survive may live about 10-15 years. The Gaboon Viper will eat any warm blooded animal that

it can swallow. This includes rats, mice, squirrels, and birds as well as larger mammals when the

opportunity presents itself. Small animals are usually killed instantly by the deadly venom. Larger

mammals may escape following a bite, but will eventually succumb to the highly toxic venom and
the snake will locate its dying prey by scent. The Gaboon Viper is one of the most popular venomous

snakes with collectors and may survive up to 20 years in captivity. Its reclusive nautre and the long

gaps between breedings (once every 2-3 years) has caused this snake to decline from abundant to

threatened in much of their range. Thanks, Alex!

Articles sent to Animal Keepers ’ Forum will be reviewed by the editorial staff for publication. Articles of a

research or technical nature will be submitted to one or more of the zoo professionals who serve as referees

for AKF . No commitment is made to the author, but an effort will be made to publish articles as soon as

possible. Lengthy articles may be separated into monthly installments at the discretion of the editor. The

editor reserves the right to edit material without consultation unless approval is requested in writing by

the author. Materials submitted will not be returned unless accompanied by a stamped, self-addressed,

appropriately-sized envelope. Telephone, fax or email contributions of late-breaking news or last-minute

insertions are accepted as space allows. Phone 785-273-9149; FAX (785) 273-1980; email is akfeditor@

zk.kscoxmail.com< If you have questions about submission guidelines, please contact the Editor.

Deadline for each regular issue is the 10th of the preceding month.

Dedicated issues may have separate deadline dates and will be noted by the editor.

Articles printed do not necessarily reflect the opinions of the AKF staff or the American Association ofZoo

Keepers, Inc. Publication does not indicate endorsement by the Association.

Items in this publication may be reprinted providing credit to this publication is given and a copy of the

reprinted material is forwarded to the editor. If an article is shown to be separately copyrighted by the

author(s), then permission must be sought from the author(s). Reprints of material appearing in this journal

may be ordered from the editor. Regular back issues are available for $4.00 each. Special issues may cost

more.

E-Mail Addresses:

You may reach Barbara Manspeaker atAAZK Administrative Offices at: aazkofiice@zk.kscoxmail.com<

You may reach Susan Chan and An/ma/ Keepers' Forum at: akfeditor@zk.kscoxmail.com<

Mailing Address:

AAZK, Inc., 3601 SW 29th St., Suite 133, Topeka, KS 66614-2054

AAZK website Address: www.aazk.org

BFR Website: http://aazkbfr.org
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Scoops & Scuttlebutt

Attention All AAZK Chapters - Recharter Time is Here!

All AAZK Chapters are reminded that the rechartering of all Chapters will begii

this month. Rechartering packet information was sent electronically via email

to the email address your Chapter had provided to the Administrative Office in

2009. These emails were sent the first week in January. NOTE: If your Chapter

has changed its email contact address since you completed your 2009 recharter forms, you need

to notify Barbara Manspeaker immediately (aazkoffice@zk.kscoxmail.com) so that your recharter

materials are properly received. Recharter Packets for 2010 are due back at Administrative Offices

by 15 February 2010 (with a late fee penalty of $250 after 1 March 2010). If you do not receive

your recharter packet materials by early January, you need to contact Barbara at the email address

above or by calling 785-273-9149. If you have questions about filling out the required information,

give Barbara a call and she will be glad to help you out. Receipt of rechartering information from

every AAZK Chapter is required as AAZK, Inc. needs to submit certain information to the Internal

Revenue Service in order to protect and maintain the Association’s 501(c)(3) nonprofit status. Your

prompt attention to this matter is greatly appreciated.

Choosing a Date for Bowling For Rhinos Events - from Patty Pearthree, BFR Coordinator

According to the Public Relations Experts, “Bowling For Rhinos” will be more successful Nationally

IF we can get as many Chapters as possible bowling during a shorter timeframe. The majority of

Chapters already hold events in April/May. When choosing a BFR event date in the future, please

aim for the first week in May. This will coincide nicely with IRF’s (International Rhino Foundation)

“Cinco de Rhino” celebration.

We realize there are a number of Chapters that are not able to hold an event during the first week of

May for various reasons. That is fine. Please, pick a date that works best for the success ofyour event.

If you hold an event later in the year, while celebrating “Cinco de Rhino” week, you could advertise

your upcoming event and get more participation on the actual event date.

^^Bowling For Rhinos Beginnings'^

Kansas City AAZK Chapter is credited with having started “Bowling For Rhinos”. Several Kansas

City Zoo Staff, including Debbie Brannian and her husband Roger, had traveled to Kenya in early

1987 where they spent an afternoon at Lewa with Anna Merz. Debbie was extremely impressed with

Anna and Lewa. Upon returning home, she suggested to her sister-in-law, Janet Brannian (a member
of the Kansas City Bird Department andAAZK officer) that they plan a fundraiser for Lewa.

In July 1987, this small group ofzoo keepers at the Kansas City Zoo began working on a fundraiser to

help in the conservation effort of the critically endangered black rhino. The world had seen the black

rhino population plummet from 65,000 in 1970 to only about 3,000

by 1987. Their first event raised nearly $1,500. The event received

national attention in the zoological industry and subsequently received

inquiries from other zoos that held similar events raising in excess of

$5,000 in 1988. In 1989 more Chapters nationwide had tournaments,

eclipsing previous donations to nearly $50,000.

In 1 989, The American Association of Zoo Keepers (AAZK) Board

members voted to make “Bowling For Rhinos” a Nationally Sponsored

annual event. Our first nationally sponsored annual event was in 1990

raising over $138,000. Our best year on record was 2007 when we
raised over $316,000. To date BFR has raised nearly $3.5 million for

conservation worldwide! See www.lewa.org or www.aazkbff.org for more information.

Thanks Kansas City & the Brannian family for the great idea!
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BIG Benefit for Contributing to TT ftr EILCfllumnsj

Calling all AAZK members interested in the possibility of FREE registration to the 2010 AAZK
National Conference! Get your training and enriclrment articles into the Enrichment Options &
Training Tails Column editors to be considered for a complementary registration to the next AAZK
National Conference in Philadelphia (August 22-26, 2010). The AAZK Behavioral Husbandry

Committee will choose one article printed between January 2010 and June 2010 in either the AKF’s

Enrichment Options or Training Tails columns to be awarded a FREE conference registration.

Small print: Authors will be notified by July. Only one registration will be awarded no matter

how many authors are on the paper - designation of which author of a multiple author paper is to

receive the free registration is not the responsibility ofAAZK or the AAZK Behavioral Husbandry

Committee.

Thank You from AKF Editor

I want to take this opportunity to thank all those members who have contributed to the Forum during

the past year. Special thanks go to those individuals who have served as coordinators for our regular

columns and who are listed on the inside front cover of this issue. Thanks also to those who have

submitted their artwork for our journal covers - an aspect unique to AAZK’s official publication.

Finally, my sincere thanks to Brigitte Thompson from the North Carolina Zoological Park for putting

together the 2009 Index which appears at the end of this issue. It has been a great pleasure to work

with all of you and I look forward to a great 2010 for AKF's 36th anniversary year. ^Susan Chan

AKF Editor

Included in this issue of the AKF is the paper I presented at the 2009 AAZK/ICZ Conference in

Seattle. It outlines my personal vision ofwhere we are headed as a profession and as an Association.

Vision is important, whether it describes the future of your Association, profession, or personal

career. I’m interested to know what your vision is, and who the leaders will be to get us there.

Speaking of conferences, it is not too early to begin thinking about the 2010 AAZK National

Conference. Hosted this year by the Philadelphia Chapter, we will be meeting August 22-26. Plan

now by asking your supervisor if you can attend, set aside some vacation time for a pre- or post-

conference tour, consider submitting an abstract for the call for papers, and find more details at www.

philadelphiaaazk.org.

Speaking of vision, Patty Pearthree has one of her own. She wants 2010 to be the year that every

Chapter participates in Bowling for Rhinos and we reach our goal of setting a record $500,000

in contributions. These are lofty, yet attainable goals. Start planning your BFR event now, and

together we can increase BFR’s standing as one of the world’s

most successful, long-term conservation projects. BFR isn’t just

about rhinos. The program conserves hundreds of endangered

and threatened species that share rhino habitat, probably a

species that you work with or consider one of your favorites.

Dust off your bowling ball, lace up those oh-so-cool shoes, and

join your colleagues in saving some species.

AMERICAN
ASSOCIATION

of ZOO KEEPERS
Shane Good
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AAZK Aimounces New Members

New Pr#fessioeaI Members

Maggie Plikatis, Busch Gardens (VA); Jessica

Embrey, Katie Hunt and Sherry Barlet, Mill

Mountain Zoo (VA); Jill Berry, Knoxville

Zoological Gardens (TN); Jane C. McEvoy,

Columbus Zoo (OH); Susannah Turner, Peoria

Zoo (IL); Stacey Hartfekopf, Tanganyika Wildltfe

Park (KS); Chad Ferris, Omaha^s Henry Doorly

Zoo (NE); Patricia Feathere, Tiger Safari (OK);

Melissa Hicks and Eve Klinger, Frank Buck

Zoo (TX); Heather Gibson, Cameron Park Zoo

(TX); Amy Gaffan, San Francisco Zoo (CA);

Scott Rammel, Sacramento Zoo (CA); and Rick

Yazzolino, Ore^«' Zoo. We no longer print the

names of those Professional Members who do not

list their facility on their membership application/

renewal (There were none for Januiary - good

job!).

Kentucky Reptile Zoo

Slade, KY

JimHarrison, Director

Silly Safari Shows, Inc.

Indianapolis, IN

Alligator Aaron/Amazon John

Como Park Zoo and Conservatory

St. Paul, MN
Michael Hahm, Director

Henson Robinson Zoo

Springfield, IL

Talon Thornton, Director

Pikes Peak Community College

Zoo Keeping Technology Program

Colorado Springs, CO

Tracey Anderson, Coordinator

New Institutional Members

Brookgreen Gardens, Pawley’s Island, SC

Andre DeMuth, Curator

Lemur Consefvation Foundation, Inc.

Myakka City, FL

Monica Mogilewsky, Manager

Zoological Society of San Diego

Escondido, CA

Douglas G. Myers, CEO/Executive Director

Renewifig Institutional Members

Rosamond Gifford Zoo at Burnet Park

Syracuse, NY
Chuck Doyle, Director

Gorilla Foundation Library

Redwood City, CA

Dr. Penny Patterson, Director

THE
GOURMET
RODENT,

iNc;“

RATS AND MICE
Bill & Marcia Brant

12921 SWlstRd.,Ste 107,

PBM #434

Jonesville, FL 32669

(352) 472-9189

Fax: (352) 472-9192

e-mail: GrmtRodent@aol.com

Elmwood Park Zoo

Norristown, PA

David Woods, General Curator
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Second Call For Papers

The Greater Philadelphia Chapter ofAAZK
invites you to submit abstracts relevant to our

theme “A Return to our Roots for the Growth

of our Future” for the 2010 National AAZK
Conference. Abstracts will be accepted for

one of three categories: papers, posters, and

workshops.

Papers

Authors will give a 15-minute presentation with a five-minute Q&A session immediately

following. Papers should discuss techniques, achievements, or innovative approaches to

animal care and husbandry, welfare, conservation, education or research.

Posters

Posters will be on display throughout the conference and presenters must be available

for discussion with other conference delegates during the designated poster presentation

session.

Workshops
Those interested in mnning a professional workshop should submit an abstract, a list

of group leaders, format of discussion, expected number of participants, and length of

workshop.

Guidelines for Abstracts:

Abstracts should be no longer than 300 words and should be submitted in Microsoft Word

via email to conference@philadelphiaaazk.org . Be sure to include the following informa-

tion:

• Title of paper, poster or workshop (specify which type of presentation)

• Full name of presenter and authors

• Institution/Aftiliation

• Position/Title

• Short bio of yourself for introduction

• AfV needs

• Contact information, including email address

Deadline for abstracts is 1 May 2010. Presenters will be notified regarding acceptance

by 1 June 2010. All final and complete papers must be received by 15 July 2010 in order

to be included in the program.

For more information, please visit our website at wwwphiladelphiaaazk.org or contact us

at conference@philadelphiaaazk.org .

6 Animal Keepers’ Forum, Vol. 37, No. 1



ODEfi A\§ Oll^iMSE A\§

THE AHDMAL M t

or call 1-800-227-8941 for the

location of your nearest dealer.

Because when it comes to great

nutrition, we’re committed to

the health and longevity of

every animal.

Working in partnership with zoos

and aquariums, MAZURI* PhD

nutritionists develop industry

leading products specifically for

each species. From aardvarks

to zebras, we work hard to give

your animals the most of what

they need.

For more information on

MAZtlRF products-including

nutritional analyses and research

findings-visit www.mazuri.com The Exotic Animal Feeding Resource

www.mazuri.com
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Coming Events Post Your Coming Events Here
email to: akfeditor@zk.kscoxmail,com

February 21-24, 2010 - Giraffe Professionals

Conference to be held in Phoenix
,
AZ. The

International Association of Giraffe Care Professionals

is pleased to announce the first-ever conference “All

of the Above” devoted to all aspects of giraffe care in

captivity. All individuals interested in giraffe and the

advancement of their care are invited to join us for this

groundbreaking event. Conference is being hosted by
the Phoenix Zoo with sponsorship from the Oakland

Zoo. For more information, registration or for those

who may be interested in presenting at the conference,

please visitJittp://wjyw,gira^^

March 3-6, 2010 - International Association of
Avian Trainers and Educators (lAATE) Conference
held in Albuquerque, NM. It’s not too early to start

planning to attend the 2010 lAATE Conference hosted

by Avian Ambassadors in Albuquerque, New Mexico.

TTie 2010 LAATE Conference will provide a wonderful

opportunity to learn more about avian training,

show content, educational messaging, enrichment

ideas, avian health and welfare from the leading

authorities in the industry. Get ready for Conference

Trips, Workshops, Visit the Rio Grande Zoo and
Aquarium, and we are bringing back the Training

Panel. Stephen J. Bodio is our Keynote Speaker.

Steve was born and educated in Boston and has lived

in Magdalena
,
New Mexico, for over twenty years.

He has traveled extensively in Europe, Africa, and
especially Asia. His book Eagle Dreams is about

the Kazakh horsemen of Mongolia . It is the journey

to and in writing this book that Steve will talk about

with his slide presentation. We also have Susan G.
Friedman, Ph.D with a featured paper on Saturday

morning! Dr. Friedman is a psychology professor

at Utah State University with a special interest in

applied behavior analysis (ABA), the technology of

behavior change so effective with human learners.

Over the last decade, she has pioneered the

dissemination of ABA principles, procedures and
ethical standards to improve the quality of life for

animals. For more information visit www.IAATE.
org and start planning today!

This year. Online Registration is available! Go to

www.IAATE.org for all registration and conference

details. Online registrations must be submitted

and Mail-in registrations must be postmarked by
February 6, 2010. Walk-in registrations will be

accepted at the conference.

Hotel Reservations must be made by February 14,

2010 to get the special IAATE rate.

April 15 -18, 2010 - 4th Otter Keeper Workshop
- the Cincinnati Zoo in Cincinnati, Ohio will

host. This year the focus of the workshop will

be expanded to include all of the otters managed
under the Otter SSP® North American river otters,

Asian small-clawed otters, African clawless,

African spot-necked and giant otters. Keepers
working with any of the species are welcome to

attend. Topics will include: captive management

issues, enrichment, training, water quality, health

care, nutrition, diet, hand-raising, exhibit design,

lots of sharing of information between keepers.

Registration will be $75 and the deadline is

December 15. 2009 . Spots fill up fast so please

register early. A waiting list will be maintained

once the workshop is filled. Due to the popularity

of the workshop, priority will be given to first

time attendees. Please just one registrant per

institution. No refunds after January 15, 2010.

Accommodations: A hotel near the Cincinnati Zoo
or the Newport Aquarium. Room negotiations are

ongoing. Roommates are encouraged. You will be

matched ifyou indicatethatyouwishtohavearoommate

.

Information can be found on: www.OtterSpotter.com

For more information contact: David Hamilton at

Seneca Park Zoo, 2222 St. Paul St., Rochester, NY
14617; phone: 585-336-2502; 585-266-5775 fax

dhamilton@monroecounty.gov

April 25-30, 2010 - Animal Behavior Management
Alliance (ABMA)Annual Conference - In Pittsburgh,

PA. The theme of this 10th Anniversary Conference

is “Defining a Decade: Animal Management - Past,

Present, and Future”.

Conference programming includes: Dr. Vint Virga,

a Veterinary Behaviorist as keynote speaker, formal

presentations, numerous workshops and seminars,

a poster session, and site visits to animal facilities.

All conference details can be found at www.
theabma.org . The conference will be held at the

Hilton Pittsburgh located in downtown Pittsburgh.

Mention that you are with the ABMA and receive

a special room rate of $ 119/night Reservations

must be made by March 23, 2010 at 412-391-4600.

Contact Nicole Begley at nicole.begley@aviary.org

or 412-323-7235 ext 216 with questions.

May 11-15, 2010 - International Gorilla

Workshop - 2010 - Oklahoma City Zoo is excited

to host the 2010 International Gorilla Workshop.

We hope you’ll join us for these informative

sessions. Our keynote speakers who are confirmed

are Dave Morgan and Charlene Jendry. We are in

final confirmation stage to get Dr. liana Kutinsky

here as our third keynote. The Gorilla Workshop

was created to promote and improve husbandry,

management and conservation of gorillas. It is

necessary to collaborate with colleagues to better

provide for and understand gorillas in our care. The

2010 Gorilla Workshop will include a number of

topics with an emphasis on multi-male and bachelor

groups, as well as innovative and best practices in

gorilla husbandry. The deadline for abstracts is 10

February 2010.
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Abstracts must contain the following:

• Author’s name, affiliation, address, e-mail

address and phone number
• Title of paper
• Concise description of paper not to exceed 500

words (single space)

• On a separate page please provide a concise bio

of the author/presenter

Suggested Topics (1 fiill day will be devoted to each

main topic): Innovations and best practices in gorilla

husbandry: Retro-fitting existing cages; Innovations

in exhibit and holding design to facilitate husbandry;

Philosophy driven husbandry programs - What’s

yours and why does it work for your facility?; How
to promote mother-rearing; Surrogate programs;;

Behavioral husbandry - What is working to promote

innovations in gorilla management?; Multi-male and

bachelor groups: Best practices - What’s working at

your facility? What’s not and how can we learn from

it?; Research Updates; Complexities such as holding/

exhibit design; Introduction strategies; Management
strategies; Field Work and Conservation: Ape
Sanctuaries/Updates from the Field; Fundraisers to

support in situ work; and In or Ex-situ conservation

education programs.

Please send via e-mail or CD (in Word format) to:

Laura Bottaro OR Donna Mobbs, OKC Zoo, 2101

NE 50th St.„ Okla. City, OK 73111 Emails:

LBottaro@okczoo.com DMobbs@okczoo.com

Registration fees of $195 are due by 10 February

2010. A late fee of $30 will be assessed after 10

February. Ten dollars from each registration will be

combined to benefit one or more in situ conservation

project(s). If you have other general question

about the workshop, OKC, etc, please contact Brian

Aucone, BrianA@okczoo.com, 405-425-0283.

August 30 - September 3, 2010 - 7th International

Penguin Conference - in Boston, MA. Hosted

by The New England Aquarium. For info email

ipcboston@neaq .org

September 7-12, 2010 - NationalAZAD Conference
Hosted by Brookfield Zoo, Brookfield, IL USA. Call

for Papers—Share your ideas by presenting a paper

addressing ways people can work to conserve our

Earth and all the gifts it gives us - Abstracts must
be submitted by January 15, 2010; Notification of

Acceptance is February 15,2010; Completed papers

are due April 1, 2010. Presentations should be 45
minutes in length, including 10 minutes for Q&A.
Please email abstracts to AZAD2010info@gmail .

com with the subject line being “Abstract”. Include

name and contact info, title of paper, abstract,

audio-visual equipment needed, your zoo/aquarium
affiliation and AZAD membership category

September28-October 2,2010 -20th International
Zoo Educators^ (IZE) Biennial Conference - at

Disney’s Animal Kingdom, Orlando, FL. For more
information, please visit http://www.izea.net

Upcoming AAZK National Conferences

2010 - Philadelphia, PA - August 22-26

201 1 - San Diego, CA - August 24-28

2012 - Syracuse, NY - September 23-27

For information on upcoming AAZK
conferences, watch the AAZK website at

www.aazk.org

Upcoming AZA National Conferences

September 11-16, 2010 - AZA 2010 Annual
Conference - Hosted by Houston Zoo, Houston,

TX.

September 12-17, 2011 - AZA 2011 Annual
Conference - Hosted by Zoo Atlanta, Atlanta

,
GA

September 8-13, 2012 - AZA 2012 Annual
Conference - Hosted by Phoenix Zoo, Phoenix,

KL

September 7-12, 2013 - AZA 2013 Annual
Conference - Hosted by the Kansas City Zoo,

Kansas City
, MO

For info on AZA Conferences, see http://aza.org/

ConfWork/AC_Intro/index .html

MOVING?
If you are changing your mailing

address, please let us know ASAP.
Be aware that since Animal Keepers'

Forum is sent under a nonprofit,

bulk rate postal permit, it is NOT
automatically forwarded to your

new address. So, if you don't want
to miss any issues of AKF, inform us

as soon as you have a new mailing

address. Call the Administrative

Office at 785-273-9149 or you can

email change of address/email

information to:

aazkoffice@zk.kscoxmail.com

Please put "Address/Email Change"
in the subject line.

Thanks for helping keep your

membership information up-to-date.
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Don’t miss the 37th Annual AAZK
National Conference!

The 2010 National AAZK Conference

will be held in Philadelphia, PA

from

August 22-26, 2010

REGISTRATION

This year’s conference registration will be offered online only. To register, please visit our

website www.philadelphiaaazk.org and click on “2010 National Conference.” Delegates

may purchase a full-week or a single-day registration. Also on sale are tickets for the

pre- and post-conference trips, banquet, icebreaker and t-shirts. Full-week registration for

AAZK members is $195 and for non-members is $250. After 22 June 2010, there will be

an additional $50 late registration fee.

ACCOMMODATIONS

Conference delegates will be staying at the Westin in Philadelphia (99 South 1 7th Street at

Liberty Place). The Westin is located in the heart of Philadelphia, within walking distance

of shops, restaurants, and many of the city’s main attractions. It’s also an easy walk from

public transportation.

The conference room rate is $189 per night. The hotel has a limited number of double

rooms available; if you need two double beds in your room, please book early and let the

hotel know you’d like a double room. All other rooms have a single king-sized bed. More

information about the hotel is available on our website.

TRANSPORTATION

By air: Conference delegates should fly into the Philadelphia International Airport (PHL).

By car: Philadelphia is an easy drive fromNewYork, Baltimore, Washington, andmany other

East-coast locations. Please note: hotel parking will cost $30 per day, with in/out privileges.

By train: Amtrak will bring you into 30th Street Station. From there, it’s a short cab

ride to the hotel.
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PROGRAM

We are proud to announce that our keynote speaker will be Dr. Jonathan Reyman from the

Feather Distribution Project. Since its creation in 1982, the project has distributed more

than 7,500,000 parrot and turkey feathers free of charge to 29 Pueblos in the southwest.

The Philadelphia Zoo has been a project participant for several years. This project is

an easy, free way for zoos and visitors to get involved in parrot conservation. For more

information on the project, please visit www.wingwise.com .

ICEBREAKER

We are excited to announce that this year’s Icebreaker will be held at The College of

Physicians, and will include the Mutter Museum (19 South 22nd Street). Attendees will

have the chance to explore the museum of medical oddities, observe the many skulls,

preserved specimens, and wax models while enjoying food and drinks. Check out the

venue at www.collphyphil.org .

TRIPS

This year’s pre-conference trip to the Bronx Zoo will leave from the hotel at 7:00 a.m. on 22

August and will return in time for the Icebreaker. Price is $40 and includes transportation

and admission to the zoo.

After the conference, join us for our trip to the Cape May County Zoo, followed by a whale

and dolphin watching tour. We will leave from the hotel at 7:00 a.m. on 27 August, spend

a few hours at the zoo, eat lunch in the park, then go on a three-hour whale and dolphin

boat tour. The bus will arrive back to the hotel at approximately 7:00 p.m.. Price is $40

and includes transportation, admission to the zoo, lunch, and a ticket for the whale and

dolphin watching trip.

ZOO DAY

On Wednesday, 25 August, delegates will have the opportunity to visit America’s first zoo.

Come see our brand new McNeil Avian Center and check out our new Aye Aye exhibit - we
are only one ofthree institutions in the country to exhibit these unusual primates. Delegates

will have various behind-the-scene and open house opportunities around the zoo.

CHAPTER CHALLENGE

Chapter Challenge is back! Show your support for the organization and get a chance to win

complimentary registration, a free hotel room for the week, and more! You can choose a

specific event or item to sponsor, or donate money to the general conference budget. For

more information, or to make a donation, please visit our website.

Any Questions?
Visit our website at www.philadelphiaaazk.org

or email us at conference@philadelphiaaazk.org.
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People Skills For
Animal People

KEEPERSAND COMMUNICATION, Part I
By Judie Steenterg (11/09)

Retired Zoo Keeper

Maplewood, Minnesota

Thirty-three years ago, while studying for a Bachelor’s degree in Zoo Operations and Animal

Management, I wrote a series of articles on Keepers and Communication. The four-part series

was published in Animal Keepers’ Forum in 1976. Following is an updated revision of that series.

Interestingly, just as it is with the basics ofZoo Keeping, personal communication skills are timeless.

Communication skills are tools to help you do your job well. Meanwhile, technology, which moves

along at fast forward speed, has become a tool box for aiding in communications.

Will reading this article help you be a better communicator....a voice for the animals in your care?

I think it will. Is this article as current as it could be? No, so after reading it, seek out more

information; perhaps consider taking a class on communication and public speaking.

Have you given serious thought to your role as a communicator? As a Keeper you are the link

between the care of the animals in your area and the rest of your zoo’s operation, either directly or

indirectly. You are their voice. There are several organizational structures in zoos, as well as levels

of animal keeping, but the key to good zoo operations is the ability of all of its personnel to interact

and communicate well.

Communication is the center of human actions. To communicate is to impart, make known, tell, or

transmit. We communicate with spoken and written words, through our actions and attitudes, our

dress and gestures. The most basic and direct form of communication is “talk”. We talk at, to, over,

across, down, up, past and, the most difficult yet effective form. . .with. . .people.

It is ironic that something which is so much a part of our lives can be a most difficult problem, often

in our work. Years ago newspaper columnist Sydney J. Harris said ‘...it is far easier to run your

occupation or profession in a technical sense than to deal with all the ‘people problems’.” It is not an

easy task to really communicate and for some people it may require concerted effort.

Communication is often confused with information, which is also important, but different. Information

can be given with no exchange or sharing of ideas and experiences. Another explanation is: mere

information is telling people what you feel they should know; real communication is telling others

what they need to know to do their work well.

Communication is a personal and principal issue and cannot be ignored. It is a part of all we do.

Ideas and experiences become meaningful when they are transmitted to others. Since communication

is inevitable (to say or do nothing is still communicating), how can we deal with it? How can we

become better communicators?
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Experts in the field of communication have given us guidelines for good communication. They are

designed to aid in improving communication skills. The following basic guidelines can be found in

many articles and publications on developing communication skills.

1. Clarify your ideas before communicating. Analyze the idea or problem, consider goals

and attitudes (yours and recipient’s); don’t fail because of inadequate planning.

2. What is the true purpose of the communication? What do you really want to

accomplish? Identify goals and adapt your language, tone and total approach to a

specific objective; don’t try to accomplish too much.

3. Consider the total physical and human setting whenever you communicate. The

impact of communication is affected by many factors: timing, setting (private or social),

past encounters and procedures.

4 . Consult with others, where appropriate, in planning communications. Seek

participation and consultation to lend insight and objectivity.

5. Be mindful of the overtones as well as the basic content of your message.

Your tone of voice, expressions, your receptiveness to the responses of others, can

all have great impact.

6. Take the opportunity to convey something of help or value to the listener. Consider

the other person’s interests and needs, see their point of view.

7. Follow up on your communications. Find out how well you have put your

message across, get feedback.

8. Communicate for tomorrow as well as for today. Plan with the past in mind,

but be consistent with long range interests and goals.

9. Be sure your actions support your communications. Often, the most

persuasive communication is not what you say but what you do.

10. Be a good listener! It is as important to understand as it is to be understood;

tune-in to others.

Now that the question ofwhat communication is, and there are basic guidelines on how to accomplish

it, the “when”, “where’ and “why” must be considered. The next People Skills for Animal People

column will address “in-house” communications.
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The Future of Zookeeping and the Challenges Ahead

By

Shane Good, President, AAZK & ICZ
Animal Keeper, Cleveland Metroparks Zoo

Cleveland, Ohio, USA
shane.good®aazk.org

Abstract - A common bond for the world’s zoo keepers is their passion for wildlife and their

commitment to improving professional animal care, animal welfare, and conservation. The modem
day zoo keeper is expected to have a conservation ethic and expertise in a multitude of tasks,

including animal husbandry and educational presentation skills. Today’s zoo keepers are usually

college educated, and they may perform many complex tasks, yet the majority of their day continues

to include the basic skills of cleaning and maintaining animal exhibits and holding areas. This paper

will examine the evolution of the zookeeping profession, and highlight the challenges and inevitable

changes to come.

Additionally, the number of national zoo keeper associations continues to increase, and their

influence within the zoological industry continues to grow. Zoo keeper associations are the catalysts

for professional development, and their committees increasingly shape the profession of animal care.

The profession of zookeeping must continue to improve and broaden its sphere of influence within

the industry. If we are to achieve our professional and conservation goals, the world’s zoo keeper

associations must increase both the growth oftheir individual associations, and also their collaboration

within the international community of zookeeping. Presented in this paper are suggested solutions to

the challenges for zoo keepers and their professional associations.

Understanding the Animal Care Professional

My professional animal care career began 19 years ago, but zoos have always been a part of my
life. The son of a zoo keeper, my affinity for zoo work began as early as kindergarten when I would

accompany my father to work on weekends to help feed the ducks and geese on our zoo’s waterfowl

lake. The industry has changed ineredibly since my father’s time as a keeper in the 1960’s, and has

continued to evolve since the beginning of my career almost two decades ago. To understand the

direction of our profession, we need to consider our beginnings.

Circa 1796, Count de Lacepede, a zoologist from France, described his vision for modem day zoos.

He described animal exhibits with no bars, no cages, natural plantings, and naturalistic settings with

winding paths. He envisioned animal care professionals conducting research, practicing advanced

veterinary care, educational strategies, and captive breeding without recmitment from the wild. After

more than 200 years, we are finally starting to catch up to the Count.

The keepers ofmy father’s time were mostly male, and very few possessed more than a high school

education. By 1979, still only 12.5% of zoo keepers in the U.S. possessed bachelor’s degrees

(Steenburg, 1979). Although some visionaries existed in the profession, the majority of the keepers

of the 1960’s were mostly blue collar laborers focused strictly on cleaning, maintaining exhibits, and

feeding the animals. Despite this focus, reproduction in the captive animal population was generally

higher than it is currently, because zoos of this generation were less restricted in what happened

with the animal after it reached maturity, and focused less on genetic diversity and population

management. A case could be argued that the baby-boom of zoo animals in this generation resulted

in keepers more experienced in reproduction, animal introductions, hand-rearing and neonatal care

than found in modem day zoos.

Today, the aveiage zoo keeper is female (72.6%) and holds a bachelor’s degree or higher (82%)

(Thompson & Bunderson, 2005). Modern-day zoo keepers have become the great multi-taskers of

the profession, continuing the traditional duties of animal care, but adding to their daily list of chores

advanced techniques in animal husbandry, research, conservation, veterinary care, and education.
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Today’s zoo keeper has also assumed some duties once traditionally exclusive to zoo managers, such

as captive population management at the local, national, and international level. This is also a great

period for information sharing, with the advent of websites, electronic communication, discussion

groups, list serves, and similar technology. The answer to a keeper’s question is usually just the click

of a button away.

One way to gauge the evolution of a profession is to look at the conferences of professional

associations. Conferences are the hubs of activity in a profession where the latest achievements

are presented. Looking at the conference proceedings of the 1980 AAZK National Conference,

the earliest proceedings available, the majority of the papers presented focused on professional

development. This would seem reasonable consideringAAZK was still a relatively new and evolving

association. The members ofAAZK were still trying to establish a degree of professionalism and

credibility within the industry. By 1990, the focus had shifted to general animal management, with

expansive presentation titles such as “Captive Management of Socialized Timber Wolves”. In 2008,

the majority of papers in the proceedings focused on behavioral husbandry, specifically behavioral

enrichment and animal training (operant conditioning). It will be interesting to know where the shift

in focus will be in our profession over the next ten or 20 years.

What has not changed over the years is the passion that zoo keepers have for their jobs. Zoo keepers

stand out as employees who see their work as a “calling”, defined as those who work not merely

for economic or socio-emotional reasons, but primarily for passion, ideology, or cause (Thompson
& Bunderson, 2006). So unique are zoo keepers in their passion for their work, research on the

profession has been used in the fields of business management and industrial psychology to describe

a neoclassical conceptualization of work as a calling (Thompson & Bunderson, 2006).

(Thompson & Bunderson, 2006) describe zoo keepers as “highly educated and very poorly paid

(average annual income of $24, 640; lowest quartile of U.S. occupations in terms of hourly wage).

They state, “.
. .the zookeeping profession is not rich with opportunities for advancement and status”,

yet competition for zoo keeper positions is high. Zoo keepers tend to look at their work as something

they were always meant to do, and most cannot imagine doing something otherwise. The result of

passion and calling, low pay and limited opportunity, is a dichotomy that the zoo keeper can express

as either an “engaged and supportive organizational citizen, or a worker who is likely to be critical

of their organization and conflicted about their job”. Personal observation leads me to believe the

members ofAAZK, the International Congress of Zoo keepers (ICZ), and the eight other national

zoo keeper associations of the world lean toward the positive side of the dichotomy. Therefore, it

would be reasonable to assume that these members will be the driving force in the evolution of our

profession into the near and distant firture.

In an attempt to describe this future, I will try to examine seven facets of our profession that I believe

are most important to the vision, mission, and evolution of our profession and associations. Included

are discussion on animal care, animal welfare, safety, the challenges for zoo keeper associations,

professional development, education, and conservation.

Advancing the Profession of Animal Care
Modem day zoo animal care involves best practices in veterinary science, population management,
behavioral management, and husbandry and care of every animal from neonates to geriatrics. Some
professionals may choose a path of generalization while others lean towards specialization. Certain

species, such as elephants, seem more deserving of the specialized approach, while multi-species

exhibits and geographical themes seem to encourage generalization. However, one of the continuing

challenges of captive animal management remains the task ofmaintaining viable, genetically diverse,

and stable populations without recmitment from the wild, and providing them enclosures with

appropriate space and features that promote natural behavior.

The idea of zoos and aquariums serving as a modern-day ark, breeding endangered species for

eventual reintroduction into the wild has gone the way of the dodo. Conservation biologists almost

universally believe the most secure way to save species, and probably the cheapest, is the conserve

natural ecosystems (Wilson, 2002). However, that does not diminish the importance of sustainable
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reproduction for captive populations. In fact, declining wild populations, and increased challenges

(governmental, bureaucratic, financial, ethical) to importing wild founders into zoological institutions

make captive reproduction even more important.

Ironically, modem day zoos spend as much effort preventing reproduction as they do encouraging it.

Today we give close scmtiny to the pairings of individuals, attempting to maximize genetic diversity

within our relatively small, captive populations, and give careful consideration to where the offspring

will be placed upon maturity. Gone are the days ofjust opening a transfer door, crossing our fingers

that the introduction goes well, results in breeding, and hoping for charismatic babies to bring in the

most zoo visitors. Significant resources and staff time go into our reproductive programs. Already

zoo keepers play a role in the science as studbook keepers and population managers. However, a

disadvantage of our closely scmtinized reproductive programs means fewer neonates. The result

has been a new generation of zoo keepers with less expertise in neonatal care, hand-rearing, and less

experience in observing the behavioral clues associated with successful breeding. As the modem
day keeper focuses on training and enrichment, a void has been created in the science of sustainable

reproduction. Additionally, despite advancements in veterinary science and animal husbandry,

some species have never optimally reproduced in captive environments, such as Sumatran rhinos

[Dicerorhinus sumatrensis], Komodo dragons [Varanus komodoensis], and African elephants

[Loxodonta Africana], to name a few.

The answer to maintaining sustainable captive populations does not rest in the science of artificial

insemination, cryopreservation of gametes, embryo transfer, and cloning (Wilson, 2002, Murphy,

2008). While these methods may show some promise and certainly attract media attention, they

require substantial funding and staff time. The best, most cost-effective methods for reproduction

remain providing our animals with exhibits that provide the space and features that encourage natural

behaviors and a keeper staff trained in observing and scientifically recording the behavioral clues of

reproduction (Murphy, 2008). Additionally, future keepers must expand their knowledge in areas

of basic vet care, nutrition, neonatal care, hand-rearing, and behavioral observation. Perhaps less

glamorous than enrichment and training, this subject matter is no less important.

Animal Welfare

Providing our captive populations with adequate space and exhibit features is not just an important

aspect ofreproductive science, it is the very basis ofmaintaining physically and psychologically healthy

animals. Despite advancements in animal husbandry, veterinary care, and captive management, too

many animals in too many zoos remain in enclosures that do not meet the recommended guidelines

of our husbandry manuals. Two hundred years later, we have still failed to fully institute the vision

of Count de Lacepede. Every elephant that walks an exhibit too small in size, every primate isolated

without the social structure of its con-specifics, and every cat that grooms to excess in response to

known and unknown stressors is an indicator of our failing as an industry to provide the best possible

care for the animals under our charge.

Zoo professionals are quick to dismiss the intentions of animal rights groups, and admittedly many of

these groups bend the facts and use destructive tactics. However, a benefit to animal rights groups is

they force our industry to turn a critical eye upon itselfand face some inconvenient truths. Despite our

conferenees, husbandry workshops, TAGs, and husbandry manuals, we still have a long way to go in

providing ample space, natural environments, naturally-sized groupings of species, and encouraging

all of the natural behaviors of a viable population. Therefore, it is essential that the professional zoo

keeper associations of the world, including AAZK and the ICZ, become more vocal, visible, active,

and mobilized in the animal management initiatives and contemporary issues of our industry, not as

advocates of animal rights, but as subject matter experts in the many facets of animal welfare.

The challenge of providing all of the components of animal welfare is greatest in the zoos of the

developing world. Ironically, these zoos often occur in countries with the highest biodiversity and

most dramatic declines in wildlife populations (Wilson, 2002, Walker & Dick, 2009). Associated

with the loss of biodiversity are usually large human populations and poverty. Zoos of these regions

usually possess the least amount of resources, and their keepers are typically less educated than in the

developed world. Outreach, funding and training by the professional zoo and zoo keeper associations

will be essential to providing zoos of the developing world the resources needed to improve animal

welfare (Walker and Dick, 2009).
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Safety

Ed Hansen, Executive Director ofAAZK, Inc., and risk manager by profession, wrote an extremely

relevant and insightful essay in the May, 2007 issue of the Animal Keepers’ Forum entitled Safety in

the Animal Care Profession. Hansen prefaces by stating an average of ten exotic animal caretakers

suffer a fatal injury each year. While many of these fatalities do not occur in accredited institutions,

we can all agree that just one fatality is one too many, no matter where it occurs. Hansen lays out a

plan for improving safety in the industry, focusing on three main players - employees, facilities, and

the oversight. I completely support and endorse Hansen’s plan. The AAZK Board of Directors has

discussed the issue of safety at length. We recognize there is a huge safety void in our industry that

needs to be filled andAAZK is actively working towards helping fill that void.

In an effort to promote safe practices, here are my Top 1 0 ideas for improving safety in the animal

care profession.

1. Keepers need to be aware of the pitfalls that are related to working memory, mental models,

and risk homeostasis (Gonzales, 2003, Good, 2008). Knowing some of the factors that can lead to

mistakes can help us prevent them.

2. Keepers, facilities, AZA, WAZA, ICZ and the AAZK all need to work proactively in regards

to safety, rather than merely reacting. We may put effort into animal escape drills, but let’s put

just as much energy into teaching our staffs how to prevent the animal from escaping in the first

place. Venomous animal bite drills are important, but let’s give our staffs the skills and training they

need to reduce the likelihood of bites. Additional training costs time and money, but the benefits of

preventing a crisis before it ever happens are priceless.

3. Each facility needs to have a written safety program that serves as a living document that is

constantly edited and updated. It cannot collect dust on a shelf, utilized only when catastrophe has

already occurred. Employees need to be required to know the details of this document and review

any changes or additions to the document.

4. Keepers and managers must work together in performing a complete job hazard assessment of

their facilities and practices.

5. Once safety issues are identified, facilities must respond quickly to eliminating or improving the

safety issue. I have heard ofkeepers purposely leaving safety issues visible during USDA inspections

because they know a written violation is the only thing that will result in a repair. I have also heard

of keepers who have stopped writing work orders for safety related maintenance, because they have

lost faith in their facility’s commitment to respond to these issues. A rapid and complete response to

safety-related issues is vital to our institutions.

6. Zoological institutions must create a culture that promotes communication about safety issues.

Employees should not feel reluctant to express safety concerns or fear repercussions. Safety should

be a primary focus at every level, in every department of a zoo facility.

7. Institutions should have an initial and annual safety training process. Keepers need to realize its

importance, embrace it, and work to improve it.

8. AZA andWAZA must provide important oversight of safety in accredited institutions. Safety must
become a primary focus in the accreditation process. Safety tracking and risk management should be

a focus within institutions, but should also be a focus of the AZA’s and WAZA’s oversight.

9. AAZK and ICZ will work with AZA, WAZA, and other organizations to promote safety and fill

any safety void in our profession. Keeper safety guidelines should be developed by these oversights

and adopted at the institutional level.

10. Institutions need to look at the workloads they are placing upon their animal care staff In some
cases, keepers are being asked to do so much that it jeopardizes the quality and safety related to their

work.
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The Challenges Ahead for Zoo Keeper Associations

One of the main challenges for all zoo keeper associations is simply maintaining their membership

and financial stability. Zoo keepers typically do not have a lot of extra money for professional

memberships, so events such as economic recessions usually hit our associations hard in the form

of lost memberships. Additionally, high turnover rates within the profession, 14.5% annually

(Thompson & Bunderson, 2005), make long-term memberships a challenge. The nine professional

zoo keeper associations of the world, as well as the ICZ, need to continue to work hard in increasing

and improving the benefits to their members; enhancing the visibility, recognition, and credibility

of their work within the zoo industry; increasing their fundraising power without significantly

increasing membership fees; and enhancing their initiatives in professional development, networking,

collaboration, conservation, information-sharing and networking. Maintaining financial and

membership stability will be best accomplished by establishing our national associations and the ICZ
as the premier organizations for the professional zoo keeper.

Strategies for improvement and meeting our challenges include:

• Strategic planning for short-term and long-term goals and objectives. Set both national and global

agendas forAAZK and ICZ. Secure financial growth and stability.

• Improve our marketing, visibility, recognition, and credibility within and beyond the zoo industry

• Expand our professional development and continuing education initiatives

• Continue and expand our support of conservation both financially and in-kind, and development

of conservation partnerships with compatible organizations

• Establish our associations as the subject matter experts in animal care and animal welfare

and establish best practice and standardization of zookeeping skills, and share expertise

through outreach in developing countries. Promote the highest standards of animal care and

animal welfare.

• Create a network and voice of a global community of zoo keepers.

® Develop partnerships with established zoo associations and special interest associations.

• Reaffirm our commitment to frontline education of zoo visitors and local communities.

• Continue to improve animal husbandry and welfare by increasing our support of research,

information sharing, networking, and collaboration throughout the zoo and conservation

industries.

• Establish priorities and identify areas of greatest need.

• Inform, Inspire, Facilitate, Mobilize, and Empower our membership towards our goals and

objectives. Identify and support leaders within our associations.

• Be inclusive and sensitive to the cultural, philosophical, financial, and demographical diversity

within the international zoo community.
• Promote sustainability within our associations, the zoo industry, and beyond.

Another threat to our national associations and the ICZ is competition for membership with other

zoo-related organizations and special interest groups. Just one generation ago, zoo professionals in

the U.S. had mainly two choices for their membership dollars, the former American Association of

Zoological Parks and Aquariums (AAZPA) and AAZK. Today, special interest associations focus

on training, enrichment, specific species, specific taxa, and also include local, regional, national, and

international interest groups. This trend has not been isolated to the zoo industry. In 1956, there

were 985 humanitarian or environmental nongovernmental organizations (NGOs) in the U.S. By
1996 the number had increased to over 20,000 (Wilson, 2002). Everyone with a special interest,

from bats to elephants to insects, wants a group to call their own. Our associations must continue

to collaborate with the special interest groups and our conservation partners, while establishing and

maintaining our status as the premier associations for professional zoo keepers. Furthermore, the

ICZ will continue to assist keepers in regions without a national zoo keeper association form their

own national associations. Assistance may include providing information, advice, and samples of

documents such as By-laws, and possible representation on the Steering Committee of the ICZ.

Professional Development
The AAZK and ICZ will continue to promote the highest standards of animal care and animal

welfare through our professional development programs. Best practices and the standardization of
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zookeeping skills will be established through zoo keeper certification, workshops, conferences, and

by information sharing via our journals, newsletters, and websites. On-line classes, instruction, and

webinars on our websites will help meet the challenges associated with the costs and logistics of

traditional classes and related travel.

Proper knowledge, training, and continuing education are paramount to successful animal care.

Modem day zoos require sophisticated zoo keepers to achieve best practices and the highest standards

of animal care. Our professional development programs will be measurable, assure accountability

towards best practices, place a high value on standardized knowledge, and will be a method to prove

to our industry’s critics that professional zoo keepers are achieving the highest standards of animal

care (Cisneros, 2009). Our professional development programs will quantify animal care skills

and knowledge, standardize information, increase access to educational materials, and recognize

professional achievement (Cisneros, 2009). Zoo directors who send their keeper staff to AAZK and

ICZ conferences will be assured that they are getting optimum educational value for their conference

and training budget.

Professional development and continuing education will be featured in:

• AAZK and ICZ Conferences

• AAZK Advances in Animal Keeping Course
• Curriculum-based AAZK Workshop Tracks

• Special non-conference workshops (i.e. AAZK Venomous Animal Workshop)
• AAZK/Polar Bears International Leadership Camp
• AAZK and ICZ publications

• AAZK and ICZ websites

• Zoo Technology Textbook

Education

The AAZK and ICZ will reaffirm their commitment to educating zoo visitors and local communities

using scientifically-based conservation messages. Education has become one of the top priorities of

our industry, and in many of our institutions, zoo keepers are considered the front line educator. We
know that our institutions provide the urban public opportunities to learn about endangered species,

conservation issues, and even the chance to see a farm animal for the very first time. We also know
the average zoo visitor considers the conservation messages conveyed by zoo keepers to be of the

most credible and preferred methods for learning about these topics during their visit. The best zoo

keepers take the science of our profession and convey it in a manner that is fun, informative, and

personal to the average visitor. Part of the mission for both theAAZK and ICZ is to provide you with

resources and a forum to support your efforts in conservation education.

Today, for the first time in our planet’s history, more human beings live in urban environments than in

rural environments. This shift is also associated with increased human populations, pollution, habitat

destruction, urban sprawl, and energy use (Robert Bateman Get to Know Program, 2009). In short,

these urban populations have been described as disengaged from the natural environment, and what

little nature they know is depleted. Recent studies show that urban youth spend little or no time in

nature and their condition, which includes diminished use of the senses, attention difticulties, and

higher rates of physical and emotional illness, has been described by author Richard Louv as Nature

Deficit Disorder (Louv, 2005).

Zoos, aquariums, and nature centers can help fill the void created by nature deficit disorder. Urban
children lack personal connection to nature, and zoo keepers, acting as frontline educators, can

lead education initiatives related to sustainability, conservation ethics, and appreciation for nature.

The challenge for zoo keepers, educators, and zoological institutions now and in the future will be

providing current, informative, retainable, action-shaping, and fun education programs. A large part

of the challenge will be implementing and achieving our goals in the limited time and short attention

spans we have access to in zoo visitors.
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Conservation

We currently live during a period in time of the greatest loss of biodiversity our planet has seen since

dinosaurs walked Earth. More than six billion humans exist on Earth, with the number expected

to peak between eight and ten billion between the middle and latter part of this century (Wilson,

2002). The vast majority of the human race is very poor, with nearly one billion humans believed to

be living on the edge of starvation (Wilson, 2002). Our use of natural resources is not sustainable.

Recent studies indicate the human population exceeded Earth’s sustainable capacity by 1 .4% by the

year 2000 (Wilson, 2002). The incursive forces of habitat destruction, invasive species, exponential

growth of the human species, pollution, and overharvesting has nature fighting a losing battle.

Notable to the zoo keeper and anyone with an affinity for our planet’s biodiversity, is the alarming

rate of species extinction that currently exists. There is no phenomenon that better illustrates the

current, rapid loss of animal species than the crisis of declining amphibians. Habitat destruction,

pollution, increased UV-B radiation, invasive species, and the chytrid fungus have created a global

crisis of amphibian loss. Unfortunately, the threat of extinction is not limited to amphibians. It

is estimated that one in four of Earth’s mammal species, and one in eight of our bird species are

currently in danger of extinction (Wilson, 2002). Furthermore, estimates predict that ifnot mitigated,

the current rate of extinction could wipe out one fifth of all plants and animal species on Earth by

2030 (Wilson, 2002). According to Wilson (2002), the great challenge for humanity, in our lifetimes,

will be feeding billions of new humans, while attempting to save the rest of our planet at the same

time.

The task ahead for zoo keepers and zoological institutions is to mitigate the current wave of extinction

through our conservation and captive breeding programs. Greater collaboration will be needed within

the international zoo community, including the sharing of resources and expertise. As current zoo

keepers move on in their careers to the positions of curator, director, or the population manager for

a species, difficult and painstaking decisions will need to be made. Our captive populations cannot

save every species, so which do we choose? Ifgiven the choice of the Philippine eagle [Pithecophaga

jefferyi], Spix’s macaw [Cyanopsitta spixii], or the Hawaiian crow [Corvus hawaiiensis], which do

we choose to save? As we reduce the number of species in our collections in an effort to provide

adequate space and populations, how do we choose which species to make room for? Important

considerations about conservation status, reintroduction potential, viability of captive and wild

populations, scientific research potential, exhibit value, husbandry expertise, educational value,

availability of founders, taxonomic uniqueness, and habitat viability will be required. Zoo keepers

and their professional associations need to be part of the decision making process, because keepers

are an essential part of establishing and maintaining sustainable captive populations.

Of course, our captive breeding programs cannot save the majority of Earth’s biodiversity. Therefore,

the greater task for zoo keepers and zoological institutions is to change perspectives toward nature, and

create personal connections to wildlife through our education programs. Education will be a major

priority for zoos and aquariums, both inside the zoo and within our communities. Our institutions

will become community centers for conservation, sustainability, and getting close to nature. Zoo
keepers and aquarists will step up as leading advocates and ambassadors for the conservation of

species and entire ecosystems. Zoo keepers and zoological institutions need to have a major presence

in the contemporary conservation issues of our time.

A Final Word
The future of professional animal care is bright, yet challenging, and our profession is constantly

supplemented with new, passionate, and intelligent individuals. However, what we need most in

the profession is more coaches, mentors, and leaders. We need them within our zoos, within our

professional associations, and throughout the zoo and conservation industries. Zoo keepers can make
great leaders. They are passionate about their work, highly motivated, mission-based, internally

nurturing, continual learners, and hopefully team-oriented. Watch and learn from leaders you

respect. Recognize your weaknesses and plan to minimize them. Hone your communication skills.

Collaborate with co-workers and within your professional associations. Remember that change is

constant, embrace it, and work to maximize positive outcomes. Most importantly, take initiative,

and make a positive impact within your zoo, your professional associations, and in all ofyour animal

care, education, and conservation endeavors.
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Book
Reviews

Part of the Pride: My Life Among the Big Cats of Africa

By Kevin Richardson and Tony Park 2009

ISBN: 978-0-312-55674-7

St. Martin’s Press, 175 Fifth Avenue, New York, NY 10010 Review by Chris St. Romain

Hardback, 256 pages Price: $25.99 Biologist I, Rainforest, Seals, Penguins

Moody Gardens, Galveston Island, TX

Whose dreams of this career as a child didn’t involve playing with the animals, with no fear of

consequence? Kevin Richardson’s book, “Part of the Pride: My Life Among the Big Cats ofAfrica,”

tells the life story of a man who took a lifelong love of animals and applied it in ways that broke down
all the “traditional” rules of working with the big cats.

Starting as a young child, Kevin chronicles his coming of age along parallel lines of a young male

lion. He started off as a good, “innocent” boy, became a rough, brash, daredevil adolescent, and finally

settling down when he found something he could focus on, raising big cats for use as ambassador

animals, for commercials, and in documentaries. Kevin’s technique of approaching the lions as a lion

would not only bring results, it also brought criticism, a fact he openly acknowledges.

Over the course of his career, Kevin has had many ups and downs, ranging from amazing experiences

swimming and wrestling with lions he has raised since cubs, to tackling an escaped hyena on the

highway, to his experiences and frustrations shooting nature documentaries in South Africa’s summer
season, and almost being mauled by a lion while he was doing a demonstration for his family.

When I first saw the book on the shelf, I was half expecting the book to be finished by another author

(as did Kevin at one point). However, as I read the book, I began to realize that Kevin is not the kind

of reckless person who feels he is high and mighty with the only method/gift/special power over the

animals with which he works. He simply treats them with respect and does not attempt to tout his

way as the best way, as evidenced by his repeated statements that there are only certain cats he will

go free contact with, as well as by his numerous close calls.

Turtles: The Animal Answer Guide

By Whit Gibbons and Judy Greene

2009 John Hopkins University Press, 2715 North Charles Street, Baltimore, MD 21218-4363

7 X 11 -inch Paperback

$24.95 plus $6.50 s&h for anywhere in the U.S.

(overseas orders should email for a price quote at asalzberg@HerpDigest.org)

A turtle book that answers the big questions. Questions you never thought of asking, like: Why do so

many turtles have yellow stripes on their neck? Controversial questions (well, at least among turtle

people): How smart are turtles? Questions with interesting answers: Old specimens of the Indian

Brown Roofed turtle can actually be called Old Blue Eyes.

Then, there is the Tortoise and Hare Algorithm.

The book’s authors even try to explain: What is the difference between turtles, tortoises and

terrapins?

{Review continued on page 33)
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Training and Enrichment Advances for a Chinese Alligator

at Disney’s Animal Kingdom

By

Stacy Johnson and Angela Matthews, Animal Keepers

Disney’s Animal Kingdom, Lake Buena Vista, Florida

Background

Chinese alligators (Alligator sinensis) are one of the smallest crocodilians, with adult males reaching

six feet long [~1 .83m] from snout to tail, and weighing up to 90 pounds [40.82kg]. Chinese alligators

are also one of the most critically endangered crocodilian species, with less than 300 left in the wild.

They are restricted to a reserve around the lower Yangtze River, in the Anhui province in China.

While the wild population suffers, numbers in captivity are very healthy.

From our original eight Chinese alligators brought to Disney’s Animal Kingdom in 1997, we now
have one female, “Birdie”, who was transferred to an off-exhibit holding area in 1999. Since we were

going to be working around her very closely, keeper and animal safety were a priority. Within the last

year, several husbandry initiatives were accomplished, both in training and enrichment, which have

had a great impact on both the animal, as well as her caretakers.

Enclosure Renovation

Since “Birdie” may be a long-term resident, we decided to make some modifications to her husbandry

program. Her previous housing was limited to one stall with a pool and a strip of land for sunning

(Figure 1). When the other alligators were shipped out, we had ample space to increase her enclosure

size.

She was given two large stalls; one with a bigger pool and grass for sunning and the other filled with

dirt substrate. These stalls are separated with a shifting corridor, where her crate will be housed, and

can be closed offwith guillotine doors. Her enclosure furniture now consists of: deadfall, a ladder for

sunning in the water, grass, dirt, and plants, all of which help provide a more complex environment

(Figure 2).

housing. (Photo: Stacy Johnson) hoUSmg. (Photo: Stacy Johnson)

Enrichment

After renovating “Birdie’s” enclosure, the next step was to implement an enrichment program.

Disney’s Animal Kingdom uses a process for developing enrichment called the S.RI.D.E.R. model

(www.animalenrichment.org), which stands for: setting goals, planning, implementing, documenting,

evaluating, and re-adjusting.
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Using this model, we set our goals to encourage natural behavior such as locomotion, burrowing,

digging, foraging, sunning, hiding, vocalizing, and swimming. To ensure she received a regular

rotation of daily enrichment, we developed a schedule for implementation. We documented her

interactions with the enrichment items on daily observation sheets. We found the most effective

enrichment to be: plastic barrel tunnel (Figure 3), boat buoy (Figure 4), substrates (mulch, sand, dirt,

sod, leaves), browse in the water, sprinkler, animal scents, re-arranging enclosure furniture, taped

vocalizations, fire hose, and varied access to stalls. This helped us to evaluate and re-adjust the design

and presentation methods of these items.

Fig. 3 - Plastic barrel tunnel and ladder off-exhibit
(Photo: Stacy Johnson)

Fig. 4 - Boat buoy off-exhibit

(Photo: Stacy Johnson)

Training

Our main training goals were to provide a safe environment to work around “Birdie” in a smaller area

and to keep her stimulated, since she is housed alone. To benefit our daily husbandry routine, the

animal was trained to target and shift on cue. We hoped these behaviors would allow us to reliably

move her between stalls to service her enclosure safely, thus reducing stress for “Birdie” and her

caretakers.

Training sessions occur at least once a week, depending on “Birdie’s” motivation. We first trained

her to target (Figure 5), which she learned within three training sessions. Since she learned targeting

so rapidly, we began targeting her through her shifting corridor, comprised of a plastic barrel (Figure

6). We then introduced a bell cue to move her through the shifting corridor instead of targeting her

(Figure 7). We were then able to begin closing her into the barrel using the guillotine doors at each

end (small increments of time at first and gradually increasing the amount of time in the barrel).

Once she was reliably shifting and comfortable inside the barrel, we were able to begin obtaining

regular weights by placing a platform scale underneath. In the past, weights were obtained only at her

bi-annual exam or as needed, using manual restraint.

Fig. 5 - Targeting off-exhibit Fig. 6 - Shifting through the barrel off-exhibit

(Photo: Angela Matthews )
(Photo: Angela Matthews)
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Fig. 7 - Responding to the cue for shifting off-

exhibit (Photo: Angela Matthews)

Our goal is to minimize the need for manual

restraint/immobilization, so it’s important to

do as much as possible while the animal is alert

and awake. To accomplish these goals, a crate is

being designed especially for her to replace the

plastic barrel. The crate will have side panels

large enough for her tail to be manipulated and

clear top panels to manipulate her head and

body separately (Figure 8). There will also be

holes for targeting and rewarding her while she

is in the crate. Our future training goals are to

desensitize her to tactile manipulation and blood

draw acceptance for medical procedures.

Fig. 8 - Crate Design
(By Angela Matthews)

Problem Solving

We initially began training “Birdie” in June 2008 and saw quick progress until October 2008,

when she seemed to lose her motivation. In the wild, Chinese alligators naturally remain inactive

in underground burrows six to seven months out of the year. This behavior is called torpor, which

is usually experienced in the cooler months of October through March or May, depending on the

seasonal weather (Trutnau & Sommerlad, 2006). They often will not eat during this period of time.

Interestingly, her torpor period this past season coincided with her wild relatives, despite the climatic

differences between Florida and China.

“Birdie’s” motivation plummeted during this time and she rarely wanted food, which made it difficult

for training. Since we needed to at least shift her for daily husbandry, figuring out a way to keep her

responding was important. During torpor, we didn’t force her to train, but we still needed to get her

to participate for daily routine and in case of an emergency.

We had difficulty finding publications on training during torpor, so we had to try to figure out

techniques to stimulate her motivation. Manipulating her environment helped the training program

without causing any stress to her. This included maintaining a minimum water temperature of 70°F

[~2 1 °C] and leaving radiant heaters on throughout the day. We also restricted feedings to occur only

during training sessions and reduced the number of sessions based on her motivation. We removed

environmental enrichment the morning of training to eliminate distraction and offered her diet in

smaller pieces to extend the length of training sessions.
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Despite trying different techniques and lowering our training criteria during her torpor, we were only

able to get her to train minimally and sporadically. During this period, she participated in 11 of 18

training sessions, which we considered a huge success that she participated at all. To entice her to

train, we reduced the distance she needed to come to reach the target. When that stopped working, we
paired the food with her target and frequently utilized time outs. Although she participated in most

of the training sessions during torpor, she usually targeted once after several attempts and accepted

only one reward or sometimes nothing before losing interest. The change in her behavior toward us

during torpor was very obvious when she was not motivated. “Birdie” growled before we even began

a session or closed her eyes and sunk beneath the water.

Out oftorpor, the differences in her behavior and motivation are extreme. She waits at the gate as soon

as she hears movement in the keeper area or comes right over before we even ask her for a behavior.

She participated in all of the 4 1 training sessions offered, accepting her entire maintenance diet, and

sometimes extra training rewards. We wanted to take advantage of this motivation. Therefore, we
increased the number of training sessions, her maintenance diet was used exclusively for jackpotting,

and crumbled crocodilian biscuits (Figure 9) were added as training rewards to extend the length of

the sessions.

Discussion

As with the outcome ofmost training and

enrichment initiatives, we feel that this

has enhanced “Birdie’s” well-being. Our

day-to-day observations seem to suggest

an overall increase in activity levels and

exploration of her environment. We
also feel that “Birdie’s” training and

enrichment program has facilitated a

lower stress husbandry management for

both animal and keeper.

“Birdie” has been a great representative

for reptiles, exemplifying their

intelligence and learning ability.

Although training and enrichment

programs for mammals are widely

developed, “Birdie” has shown us that

crocodilians may benefit from consistent

training and enrichment as much as

any other animal. It has been extremely

gratifying for us to see her progress so
1 . (Photo: Angela Matthews)

quickly. The possibility ofeverything she

may be capable of learning is exciting.

She seems eager to keep learning, which offers us the challenge of keeping her stimulated.
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The AAZK Behavioral Husbandry Committee Presents

Where you can share your training experiences!

Training Tales Editors - Jay Pratte, Zoo Atlanta; Kim Kezer, Zoo New England;

and Angela Binney, Disney’s Animal Kingdom

Teaching Bo to Cush: Alpaca Training at the Toronto Zoo

Submitted by

Karyn Tunwell, Senior Keeper,

Outreach and Discovery, Toronto Zoo

Toronto, Ontario, Canada

The Toronto Zoo currently has two alpacas (Vicugna pacos) in our Kids Zoo. Both are used for out-

reach and in our daily shows during the summer. We obtained our first alpaca, “Scooter” (a gelded

male bom in 2002), as a companion for our mini donkey. During his training sessions, his trainers

noticed that Scooter would begin to cush (lay down) when they touched his front legs. Pretty soon,

the trainers noticed that ifthey touched his chest they got the same response. By pairing this behavior

response with a primary reinforcer (herbivore cubes and carrots). Scooter learned quickly and would

cush on command whenever the trainer reached out their hand towards his chest. At this time the cue

became an open hand, palm up, with fingers pointing towards his chest but not touching it and the

trainer bending slightly at the waist. This is a worthwhile natural behavior to be able to request during

public encounters and other outreach events.

One year later we decided to get another alpaca. Botan, a five-year-old intact male, came from a

farm and had no previous positive reinforcement training. His training started slowly but progressed

quickly. I decided to try to train him to do the cush behavior on a cue. I tried the method used for

Scooter. Bo instinctively would lift his front leg the minute I touched it but instead of making an

attempt to cush, he would brace with his other legs and stay standing. I worked on this behavior

intermittently from March of 2009 until May but we weren’t progressing.

On a warm day in May, while giving Botan a shower, he cushed! That was an “ah ha” moment.

Needless to say, we started trying this new method. While showering him, we would say, “cush”,

whenever he started to go down then bridge and reward him once he was totally down. Unfortunately,

the weather turned cool and we had to wait two weeks before trying this method again. This time he

was haltered, I held his lead while another trainer lightly misted him (using a mister nozzle attached

to the hose) - talk about trusting your fellow trainer not to “accidentally” mist you too! As he began

to move downward, I crouched down with him (this just felt more comfortable) and said, “cush”,

while he did so.

During the next session, the other trainer only misted his legs while 1 held onto his lead. This time I

gently pulled down (very little pressure applied) while saying, “cush”. He went down immediately.

We then kept the mister on but did not mist him. I pulled gently on the lead and he responded

appropriately at the same time I started to crouch. On the next attempt we turned off the mister and I

gave the verbal cue, “cush”, and began to crouch while I gently pulled downward on his lead. It took

him a few seconds to figure it out but he did the behavior. He was given a jackpot of carrots and the

session ended. The next day, while working alone and no mister present, I pulled down on his lead.
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crouched, said “cush” and he went down right away. 1 did this three times then took off his halter,

crouched down, said “cush” and he did!

The next session 1 omitted the halter and the crouch and he cushed using Scooter’s cue (open hand,

palm up, with fingers pointing towards his chest, trainer bent slightly at waist). Botan transitioned

easily to this cue because the hand motion was paired with the gentle pulling down of his lead while

conditioning the behavior. One thing that I have noticed is that when teaching new trainers this

behavior, they have to crouch down the first couple of times when giving the cue (see Photo 1 ), but

after that they can remain standing. Both Scooter and Botan have been very well conditioned to target

to our hands. Using this to our benefit, the cue to get both alpacas to stand up from a cush is to hold

one hand palm up with fingers out at shoulder height and say ‘target’. They then stand up and touch

their closed mouths to our fingers.

Bo is given the cue ‘Cush’ (Photo 1), and then reinforced with a treat for the correct response (Photo 2)

(Photo by Karyn Tiinwell, Toronto Zoo)

Even though dishing is a natural behavior for camelids, I am still amazed that Bo learned to do this

on command in only six sessions (about 15 approximations).

BHC Comments by Angela Binney:

This paper illustrates how trainers can take a natural tendency and shift it into a useful trained response

by reinforcing a desired behavior. It also shows that all animals are individuals and therefore need

individual training plans. What worked for Scooter did not work for Botan. After exploring Botan’s

response to leg touching, the keepers were aware ofhis typical response to that stimulus and knew that

another route would be needed. The keepers were able to capture the behavior under circumstances

that worked well for Botan (the bath routine), regardless of the fact that the leg touching did not work

for him. Once the environment was laid for encouraging the behavior, successive approximations

helped shape this behavior into a conditioned response that can be requested any time the trainers

need it, whether in the presence of water or without. Resourceful indeed!
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Zambian Reunion: How One Keeper Made Her

African Dreams Come True... Twice, ‘

By Amy Hanna

AAZK Conservation Committee Member
Animal Keeper, Lincoln Park Zoo, Chicago, IL

This is a sequel to the first African trip I took in 2006, where my institution kindly granted me a leave

of absence for three months to do conservation work. After saving up money for years and contacting

U.S. zoological institutions with collaborations with African conservation organizations (like the

Wildlife Conservation Society), the dream became a reality. Six weeks were spent on a game capture

team in South Africa, and six weeks at Munda Wanga Trust in Zambia. Needless to say, I fell in love

and had to go back, a typical story for those interested in Africa.

It took three and a half years of yearning but I finally made it back to Munda Wanga Trust, situated in

the heart ofLusaka, the capital city ofZambia, 1 5 degrees south ofthe equator in Africa. Munda Wanga
is a diamond in the rough, with its botanic gardens, animal sanctuary and advanced education center.

The place was as stunning as I remembered it, and many of the changes since 2006 were impressive.

My goals for this two-week visit were to continue what I did the last time assist the animal

sanctuary and education departments. I arrived with a plan to accomplish many goals. These

goals were chosen based on what Joseph, the education officer, and Raffael, the lead animal

keeper, needed done. I came out having accomplished a small portion of those goals, and about

15 other goals that the park needed accomplished. In Africa there is always work to be done, and

being versatile is very important. Similar to my first volunteer stint, I worked with the education

staff and animal keepers. Since my background is in both areas, and since the staff remembered

me from the first time I was there, I was able to act as a friend and a trainer at the same time.

This is a unique position to be in because working with the people is the most important way
to gain understanding and acceptance in a new culture to move towards positive change.

My goals initially were to assist the education department with the focus of environmental education

to:

• Introduce a low cost, inquiry-based education program targeting teachers with school

groups, and public tours (this curriculum is called Zoo Tracks and was originally

developed by the Lincoln Park Zoo [LPZ]). I also wanted to find a donor to support the

low cost of printing pamphlets for the program;

' *A variation of this article and another of the 2006 experience appears on the Field Trip Earth website with
more pictures and can be found at fieldtripearth.org.

'
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• Introduce an animal behavioral study for grades 1-5 and 6-9 (also initiated by LPZ);

• Introduce educational materials within a conference CD donated by an established

sanctuary the Pan African Sanctuary Alliance (PASA);

• Send educational materials like pens, markers and books on animal natural history,

American Association of Zoo Keeper (AAZK) monthly forums, and conservation

magazines;

• Build a large compost bin for the park and teach how to compost;

• Introduce a video, donated by The Anti-Cruelty Society, on how to care for domestic

animals;

• Teach about grant writing and find valuable grant websites, such as UNICEF and

UNESCO, specifically for Munda Wanga;

• Develop ideas for pilot programs for the future.

The goals that were accomplished in two weeks were an even combination of animal-related and

educational tasks:

• I brought all the materials in #4 above on all flights, which cost $80 extra;

• Hosted a Zambian keeper workshop to encourage the keepers about the importance of

communication with management, animal records, cleaning and sanitation, enrichment,

nutrition, and to introduce AAZK monthly forums and animal behavior magazines;

• Developed a Daily Animal Records template for the Lead Keeper;

• Recorded video on the Discovery Zone and solar paneling on grounds;

• Cared for a serval kitten neglected by its mother;

• Discussed the importance of professional training for keepers and volunteer guides;

• Replaced old exhibit furniture and enrichment from monkey exhibit and parrot exhibit

with new wood, bamboo, etc. The fresh bamboo was very long and quite heavy!;

• Improved the tortoise exhibit;

• Made changes to a few species diets with Raffael, the lead keeper;

• Assisted in budgeting for new tools for keepers;

• Organized fish tank maintenance and monthly cleaning;

• Helped Manager with list for accreditation with PAAZAB;
• They already have a compost area, but it needs organization;

• Watched The Anti-Cruelty Society video Joseph decided it would be very useful for

school programs;

• Explained Zoo Tracks but did not develop anything as yet;

• Updated the skull exhibit in the Discovery Zone;

• Wrote the second draft of a proposal that Joseph was working on for a large program;

• Hosted a workshop for the Zambian volunteer guides to change the 2:00 Feeding Tour

to include small group themed tours. Each volunteer guide leads one theme and

visits four animal exhibits. Current themes include, bushmeat crisis, human/wildlife

conflict, animal adaptations, and pet trade.

There were two things that impressed me the most and were conservation-based. The Discovery Zone

learning center, where I spent most of my time in 2006 designing interactive murals with the other

education managers and Peace Corps volunteers, is completely filled with amazing murals painted by

local art students. Each room focuses on solutions to the human destruction ofnumerous ecosystems,

like the sustainability of wetlands, grasslands and forests, and farming practices. (By the end of my
2006 visit only four of these walls had been completed but there were five more rooms that needed

to be filled.) Now, environmental education activities are posted in each room for school groups,

and tangible demonstrations are at hand. These demonstrations include the reuse of plastic bags

crocheted into purses, comparing types of ovens that use less wood for burning, and solar paneling.
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The other thing I found to be very impressive was the focus on sustainable development through solar

paneling, composting and recycling; there is an entire room dedicated to teaching about sustainability.

A solar water heater was donated to the park to be used for hot showers for the keepers. Another

organization donated a solar panel for a water pump for the irrigation system that keeps the animal

areas and gardens green during the dry season. With the sun doing all the work, this energy is all for

free!

Organizations, Zambians, Europeans and other international volunteers with environmental

passions keep Munda Wanga running. The park could really use more volunteers with animal

experience, however. Some of the animals in the park include zebras, bush pigs, lions, African

wild dogs, cheetahs, ostrich, jackals, mongoose, impala and monkeys. The vervet monkeys

and yellow baboons at Munda Wanga are confiscated by the Zambian Wildlife Authority from

people who hold them as pets and pests. Every year over 300 rescued monkeys are vaccinated

and released back to original habitat in Zambia. Gray parrots, lovebirds, and tortoises are

also rescued from the pet trade. A large bird exhibit was built for rescued owls and raptors.

Goats, donkeys, and rabbits make up the petting zoo which will begin next year. The 60-year-

old botanical garden on grounds is stunning and is the only public green space in Lusaka.

What Munda Wanga needs most is funding, capacity building and training on a consistent basis.

This is a common obstacle in Africa. In this case, the keepers face husbandry challenges and

could use more knowledge about the natural histories of the animals under their care. They also

could use new tools and enrichment options for the animals. The volunteer guides need a formal

volunteer training program, which can come in time and with experienced staff. And the education

department could definitely use more paid management, as well as new environmental education

programs. The passion of these employees is obvious, and they are doing the best they can with the

resources available. Funding this amazing park is difficult, and it can always use more resources.

Joseph, Raffael, and Fred (the manager), all the animal keepers, volunteer guides, and gardeners are

the greatest asset to Munda Wanga. I feel very lucky to be a part of this organization, I believe in it

and I look forward to supporting it again in the future.

By using the skills you have learned at your institution, there are so many opportunities to help out as

an international keeper or educator. Ifyou have always been interested in volunteering abroad, there

are many places out there in the world. My advice is to do your research so that you know exactly

who and what you are supporting. Saving up the money is tough, but worth every dime.

Zikomo (that’s “Thank you” in a Zambian lanuage)

website: Mundawanga.com
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By

Nathan Bates, Keeper

Saint Louis Zoo, St. Louis, Missouri

The Emerson Children’s Zoo is a separate, discrete, part of the Saint Louis Zoo. While admission to

the Zoo at large is free, we do charge admission at the Children’s Zoo. For that fee our visitors get

to enjoy a hands-on goat yard, playground, fountain bubblers (a summertime favorite), indoor and

outdoor animal exhibits, and a full schedule of animal shows. These features do a great job of keep-

ing our guests happily busy and entertained throughout the summer, the busiest time of year. Once

school starts and summer ends some of these things are no longer possible. Just try running through

a fountain once the temperature begins to dip below 60 degrees. Our shows taper off at the end of

summer as well, to give our animals and trainers time to recuperate from a hectic schedule. As a

result our staff is constantly coming up with new ways to add value and attraction to the Children’s

Zoo experience in the off-season. One perennial success has been our Storybook Safari program.

An important aspect in developing our sto-

rybook safari program was to keep it sim-

ple. It has three distinct parts, all of which

are run by a single keeper, sometimes with

the help of a dedicated volunteer. First the

keeper reads a children’s book, then there is

a brief animal contact session, finishing up

with a hands-on craft activity that the kids

can take home with them. The goal is to

keep the program limited to about half an

hour, but of course ifyou get a lot of excited

questions about the animal, or enthusiastic

young artists perfecting their pipe cleaner

animals, it can take a bit longer. All of this

takes place in our show amphitheater. If

the weather is particularly bad, and the

turnout is rather small, we can always host

the program inside our building where it is

warm and dry.

I don’t know about your children’s zoo, but

ours has an impressively expansive library

of books from which to choose. Add to that

my own three-year-old’s personal collec-

tion, and it became a surprisingly challeng-

ing task to narrow down to a list of five books. All of them were of course animal themed, and as

much as possible focused on animals we had at our children’s zoo. We tried to choose books with

conservation friendly messages, as well as books that placed animals in more natural contexts. So

while maybe the animals in our books talked to each other, they at least weren’t about wild animals

that lived with people as pets. Probably the most important thing to consider in choosing a book

though was length and artwork. It had to be something that could be read in under ten minutes, and

be fun to look at. For the sake of the presenter it was important to have at least a sentence or two on

each page, otherwise you end up doing a lot of editorial description of action pictures.

Animal stories and take-home craft projects are

a part of the Storybook Safari at the St. Louis Zoo.
(Photo byNathan Bates)
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The animal contact portion ofthe program was a simple adaptation of something we already do at our

children’s zoo. The keeper would present an animal for contact that would be chosen because of its

connection to the story. This was usually easy because most animal books have so many animals in

them that we would at least have something similar in our collection available for contact. Just like

our regular animal contact sessions, this would include giving a little natural and personal history of

the animal, as well as a chance for the kids to touch and take pictures, and answer questions. The

best tip I can give for this part is to have your transitions technically planned out. Reading a book out

loud is easy, and doing an animal contact is part of our job, but putting down a book and picking up

a snake can be a bit tricky, especially when you’re by yourself.

Planning a craft for the kids to do was probably the most challenging, and most fun part of develop-

ing this program. Again we tried to keep it simple, as well as inexpensive, by using resources we

already had. Our Children’s Zoo is right next door to our education department, and they have an

abundance of craft ideas and supplies. For some of the supplies we also asked for contributions from

our keeper staff, which amounted to a few bags of pinecones from yards, and a bunch of cardboard

egg cartons. Inspiration for the craft came mostly from the book. If it was a book about animals in

winter, we made pinecone birdfeeders. If it was about a librarian that visited a zoo, then kids got to

make a personalized book of their trip to the zoo.

Storybook Safari is a keeper designed and run program at our Children’s Zoo. The goal is to attract

new visitors during a slow time of the year, and add value to a fee area outside of its regular season.

The program is run once a week for about a month in the fall, when the zoo returns to normal operat-

ing hours after the busy summer season. It’s seen as a way to attract more visitors during the typically

slow weekdays after school has started. It is also seen as a way to add value to the Children’s Zoo

experience. Giving kids and parents a chance to sit down for half an hour for some fun and educa-

tion, with an actual take-home craft included, has become a selling point at our ticket booth.

(Review continuedfrom page 22)

The Center for North American Herpetology (http:ww,cnah.org) says: “An excellent turtle book

by Whit and Judy, with much information about Diamondback Terrapins, Common Musk Turtles,

Common Map Turtles, and many other taxa. Get a copy for the child with chelonian interests in your

clade.” They also point out the following supposition: from page 7 of the book . . . “Most authorities

accept that the ancestors of birds and crocodilians were more closely related to one another than

to snakes and lizards, and that turtles had a separate origin from any of these major groups. Some
biologists even take a position that turtles and crocodilians should no longer be classified as reptiles.”

Amen.
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Column Coordinators: Becky Richendollar, North Carolina Zoo
and Greg McKinney, Philadelphia PA

This month column was put together by

column co-coordinator Greg McKinney

Genomic ZooAims to Sequence DNAof 10,000 Vertebrate Species
- Talk about a high tech zoo ! Anew proj ect called the Genome 1OK Proj ect

(genome lOk.soe.ucsc.edu) wants to collect and sequence the DNA of 10,000 vertebrate species in

an effort to shine a light on recent, rapid adaptive changes among the species. By understanding the

adaptive and evolutionary changes, scientists believe they’ll have a better insight on how species

are responding to climate change, higher levels of pollution, and new diseases. The sequencing will

not only reveal current changes, but also how the animals have adapted in the past. Popular Science

reports that genomic research has recently boomed, with researchers reporting they’ve decoded 98%
of a pig’s genome - the results of which could mean anything from raising healthier pigs to creating

better swine flue vaccines.

The current project to sequence 10,000 species’ genomes is massive, and could be an incredibly

helpful “zoo” for scientists to pull research from, not only for understanding the past, but also for

understanding what the future might look like for biodiversity.

“Differences in the DNA that makes up the genomes of the animals we find today hold the key to

the great biological events of the past, such as the development of the four-chambered heart and the

magnificent architecture of wings, fins and arms, each adapted to its special purpose,” said David

Haussler, a biomolecular engineer at the University of California in Santa Cruz.

Understanding what adaptive changes animals have made or might make in response to climate

change and heightened levels ofpollution will be important in planning conservation efforts. Already,

species are changing migration patterns or territories as a response to warming temperatures, which

means changes in food sources, impacts on species living in those new migration routes or north-

shifting territories, and likely physical changes as well. Source: treehugger.com, Jaymi Heimbuch, 11/06/09

Meet the Five Almost-Endangered Species of 2009 - This is a list you don’t want to be on.

Unless, maybe, you’re hoping for some government help. The U.S. Fish and Wildlife Service is out

with its annual list of proposed candidate species, or “candidate notice of review,” That is, plants

and animals that the agency says may be designated as endangered unless conservation measures

are taken to protect them. There are several things that can be done to help these plants and animals,

in hopes that they don’t make it to the ofiicial endangered list some day.

That includes a grant-funded program that supports conservation projects

by private landowners, states and territories. Of course, there’s only so much
money to go around. There are already 249 species listed as candidates for

protection.

So which ones of these pre-candidates should we save, or try to save?

Maybe the situation is not that cut and dry, but here are the five contenders

for candidate status, which face “immediate, identifiable threats,” according

to the U.S. Fish and Wildlife Service:

The Rabbitsfoot mussel {Quadrula cylindrica), which sounds lucky, but is only found in 49

streams in 15 states, including Illinois, Indiana, Missouri and Ohio; The Florida bonneted bat

{Eumops floridanus), found at 12 locations in central and south Florida; The Kentucky gladecress

(Leavenworthia exigua var. laciniata), a plant found in Bullitt and Jefferson Counties, Kentucky; The

Florida bristle fern (Trichomanes punctatum floridanum), found in small areas of Miami-Dade and

Sumter Counties in Florida; The diamond darter {Crystallaria cincotta), a small fish found only in

portions of the Elk River in West Virginia.
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To give us all a little hope, there also were four species removed from the candidate list this time

around: Two plants from Puerto Rico; the troglobitic groundwater shrimp (Typhlatya monae) found

in Puerto Rico, Barbuda and the Dominican Republic; and the fat whorled pondsnail (Stagnicola

bonnevillensis) from Utah. The U.S. Fish and Wildlife decided that the four species don’t face

enough threats to warrant an endangered status. Source: treehugger.com, JejfKart, 11/14I09 See www.frvs.

gov/endangered/candidates/index.html for full listing.

Rare Oregon Zoo-Reared Frogs Enjoy Successful Release - As the Oregon spotted frog {Rana

pretiosa) disappears from the wild at an alarming rate, the Oregon Zoo, the Washington Department

of Fish and Wildlife and their conservation partners are working to repopulate the Pacific Northwest

with this important amphibian. In Early November, the WDFW released around 80 frogs into the

wild, including a dozen that had been reared at the zoo. Spotted frogs are endangered in Washington

and Canada, and threatened in Oregon. Over the past 50 years, the frogs have lost around 90% of

their previous habitat.

“The key to reestablishing spotted frogs in the wild is nurturing the frogs in zoos until they are fully

metamorphosed, yet not fully grown,” said to Dr. David Shepherdson, Oregon Zoo conservation

scientist. “They have a much better chance of survival if they’re released as frogs rather than

tadpoles.”

The Oregon spotted frog faces an uncertain

future. Non-native American bullfrogs

{Rana catesbeiana) and game fish are among
the predators putting the species in peril.

However, predators are not the only danger to

the spotted frog — the deadly ehytrid fungus
{Batrachochytrium dendrobatidis), whieh
originated in Africa, threatens amphibian
populations worldwide. These mass extinctions

have become a worldwide erisis, leading

major conservation organizations, such as the

Associationof Zoos and Aquariums and the

NW Zoo and Aquarium Alliance, to take

action.

Oregon spotted frog {Rana pretiosa)

{Photo by William Leonard)

In 2007, the frog reintroduction program was first developed through a collaborative effort by
Washington Department of Fish and Wildlife, Fort Lewis, Northwest Trek Wildlife Park, Point

Defiance Zoo & Aquarium, Washington State Department of Transportation, U.S. Fish and Wildlife

Service, Woodland Park Zoo, Port Blakely Tree Farms, Washington Department ofNatural Resources,

NW Zoo & Aquarium Alliance, U.S Geological Survey, Mountain View Conservation & Breeding

Centre and The Nature Conservancy. Dr. Shepherdson has been working closely with the WDFW for

the past 12 years, ensuring that field aspects of the program have sufficient volunteer assistance for

egg mass surveys and collection.

“Much ofthe conservation partnership’s success is linked to the excellent relationship Dr. Shepherdson

maintains with us,” said Dr. Marc Hayes of the WDFW. “He has been instmmental in engaging

volunteers and keeping the Oregon Zoo involved in the Oregon Spotted Frog Working Group.”

The process of collecting eggs, rearing tadpoles and releasing frogs generally takes about six months
and elicits stronger results each time. This recent successful release left conservationists hopeful

that progress will continue, allowing the program to expand to other wetlands in the Northwest. The
Oregon Zoo has also opened an exhibit highlighting the native amphibian and the efforts to save it.

“We hope the frogs on exhibit — named Kirk, Spock and Scotty by one of our keepers — inspire

visitors to join the zoo in its conservation efforts,” said Shepherdson. “Much like their namesakes,

they serve as ambassadors for their planet.” Source: Oregon Zoo, 11/19/09

Brown Pelican Soars Back - The brown pelican {Pelecanus occidentalis), as the late Herald-Tribune

nature writer Mina Walther once noted, is “a symbol of the inshore seacoast ... a large, bulky
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bumbler on foot but marvelous at soaring parallel to the waves, peerless at diving, and nearly always
successful in gulping a fish into its pouch.”

Well suited to its environment though the brown pelican is, it was nearly killed off by man, who
slaughtered the birds for their feathers, stole their eggs, overran their habitat and, with the devastat-

ing pesticide DDT, ruined their reproductive odds. But the brown pelican recovered, thanks to new
wildlife refuges, a 1972 ban on DDT, and another critical protective step: the bird’s placement on
the endangered species list. By 1985, the population of brown pelicans in much of the Southeast had
substantially bounced back. But nationally, the bird was not removed from the endangered species

list until November 2009.

“De-listing” is a milestone worth celebrating, much like the brown pelican itself— a species with a

lot of charm. As Walther put it: “The birds are com-
panionable with fishermen, often riding along at the

back of a boat on the way home. They behave like

sedate, good citizens; we can’t help liking them.”

But their departure from the Endangered Species

List is not necessarily a happily-ever-after story. The
brown pelican must be monitored because, like many
sea birds, it faces ongoing environmental threats.

These include coastal development, declines in the

fish stocks that sustain the birds, interference from

boaters, litter, enant fish hooks, oil spills, hurricanes

and rising sea levels. Common contaminants, such

as mercury and chemicals used in flame retardants,

also are concerns. Polybrominated diphenyl ethers,

for example, “have recently been associated with

reproductive impairment” in fish-eating raptors, ac-

be covered by the Migratory Bird Treaty Act (“which

governs the taking, killing, possession, transportation, and importation of migratory birds, their eggs,

parts, and nests”). Other rules that could be helpful— if adequately enforced— are in place as well.

These include the Clean Water Act and the Federal Insecticide, Fungicide, and Rodenticide Act.

As the Florida Fish and Wildlife Conservation Commission put it, “The brown pelican is a success

story for conservationists everywhere.” Now we must ensure that this success lasts. Source: Herald

Tribune, 11/14/09

Joint Forces to Prevent Extinction of Smallest Rhino in the World - A unique species is on the

brink of extinction: the Sabah rhino population {Dicerorhinus sumatrensis harrisoni), a subspecies

of the Sumatran rhino, is now represented by less than 50 individuals. In an attempt to save the

species, scientists from the Leibniz Institute for Zoo and Wildlife Research (IZW) in Berlin, working

in collaboration with Zoo Leipzig, the Sabah Wildlife Department (SWD) and the Borneo Rhino

Alliance (BORA), have started an extensive conservation program to protect and breed these

impressive mammals. “The Sabah rhino is our heritage, we need all the expertise we can get to

safeguard the Sabah rhinos from extinction” said Datuk Masidi Manjun, Minister of Tourism,

Culture and Environment from Sabah. The rhino is an indicator-species for an intact ecosystem - the

“lowland rain forest”. If this “umbrella species” goes extinct, scores of other species living under the

“ecological protection” of the Sabah rhino will disappear as well.

The Sabah rhino is the smallest rhino in the world measuring just 1.3 metres at the shoulder. It lives

primarily in the lowland rain forests of Sabah on the island of Borneo. Flowever, large areas of its

habitat have disappeared under palm oil plantations, which has fragmented the landscape, making

reproductive contact between individuals difficult. The Malaysian government, in cooperation with

the Borneo Rhino Alliance (BORA), has begun to build a breeding station where individual rhinos

from the wild can be brought together in a kind of breeding sanctuary.

“The next step is to determine whether the animals are fertile”, says Dr Petra Kretzschmar from the

IZW. “We have evidence from reproductive assessments in Sabah rhinos that they have reduced

fertility”.

Brown Pelicans
(Photo by Will Elder, National Park Service)

cording to the U.S. Fish and Wildlife Service.

The agency notes that brown pelicans will still
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Swift action is necessary for the success of the Sabah rhino breeding program. Researchers plan

to combine natural breeding with artificial insemination using advanced assisted reproductive

techniques. Reproductive assistance will involve the IZW veterinarian specialist team lead by Dr.

Thomas Hildebrandt, whose expertise has already delivered outstanding results in breeding captive

rhinos. Zoo Leipzig will contribute their skills in animal husbandry and training local staff in handling

the animals. Project partners have also agreed that protection of the remaining free ranging rhinos

and their lowland rain forest habitat, are a crucial part of this project. To meet this task, a local and

international awareness programme will be developed to help educate the public and provide funding

for sustained management. Source: Wildlife Extra, 15 November 2009

First Aquarium in US to Breed Dwarf Cuttlefish - Anchored to an algae-covered rock in a

120-gallon tank at the California Academy of Sciences’ Steinhart Aquarium, a cluster of inky-colored

cuttlefish eggs is beginning to swell - evidence of success for the Academy’s new captive breeding

program for dwarf cuttlefish {Sepia bandensis). The program, pioneered by Academy biologist

Richard Ross, is the first of its kind in a U.S. aquarium, and offers the Academy and other institutions

the opportunity to study and display a species that is both captivating and -- at 2-4 inches in length

— less resource-intensive to keep than its larger relatives.

“By establishing a stable breeding population,” Ross explains, “our hope is to make it easier for

aquariums to showcase cuttlefish and their remarkable characteristics without impacting wild

populations.”

While called “cuttlefish,” these animals are actually not fish at all - they are members of the class

Cephalopoda, which also includes octopus, squid, and the chambered nautilus {Nautilus pompilius).

Perhaps best known for their highly developed brains, nervous systems, and eyes, cephalopods are a

fascinating group of animals to both researchers and aquarium visitors. For scientists, cephalopods’

advanced capabilities pose a host of unanswered questions

about the nature of intelligence in invertebrates and vertebrates.

For everyday observers, the dwarf cuttlefish is a captivating

ambassador to its Cephalopoda class, and its native Indo-Pacific

region. Able to rapidly change its skin color. Sepia bandensis

frequently flashes moving patterns across its skin, and can quickly

blend into its surroundings - phenomena that can be seen regularly

in the Steinhart Aquarium display. Beneath that ever-changing

skin, the dwarf cuttlefish’s physiology is equally remarkable, with

three hearts, and an esophagus that passes through its brain.

Behind the scenes at the Academy, hundreds of tiny hatchlings

— exact replicas of their adult counterparts — are being hand-fed

at least twice a day. In developing the breeding program, one of

the most significant challenges Ross faced was identifying a successful feeding strategy for young
hatchlings in the absence of existing literature. The key, he has discovered, is that young cuttlefish

require live meals beginning with mysis shrimp {Mysis relicta), and increasing in size with age.

Hunting with a pair of feeding tentacles, dwarf cuttlefish can devour prey the length of their own
bodies. As the eggs on display at the Academy continue to expand, they transition from an inky

purple to translucent, at which point the babies can be seen swimming inside their egg casings. To
date, more than 350 dwarf cuttlefish have hatched at the Academy, most of which have been sent

to other aquariums and research institutions. Since North American waters do not house any native

cuttlefish, only a handful of species are currently seen in zoos and aquariums in the United States.

Now that these small animals are available from a sustainable captive source. Academy biologists

hope that other zoos and aquariums will take advantage of the opportunity to share these intriguing

animals with their visitors as well. This new captive breeding program joins several others that the

Academy participates in, including those for African penguins {Spheniscus demersus), and golden

mantella frogs {Mantella aurantiaca), all of which are aimed at protecting populations in the wild.

Source: California Academy of Sciences, 19 November 2009

India to Move Zoo Elephants to Protected Parks - Officials in India have announced that all

elephants residing in the nation’s zoos and circuses will be relocated to game sanctuaries where
they can roam more freely. Some 140 elephants in 26 zoos and 16 circuses throughout India will be
moved, said B.K. Gupta, an officer at India’s Central Zoo Authority. The order came after animal

rights activists complained that the elephants were kept in captivity and often chained for extended

AdvXi Sepia bandensis ‘begging’
for food. Head/body lengtn
about 4 inches.

(Photo: Richard Ross)
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periods of time, Gupta told the Associated Press. The elephants will be moved to “elephant camps”
run by India’s forest department and located near protected areas and national parks. Once there, the

animals can freely roam and graze while traditional elephant trainers known as “mahouts” watch
over them.

But some experts worry that many of India’s wildlife preserves are already threatened by human
habitation.

“Special facilities have to be created, perhaps outside the wildlife sanctuaries. It may add to the

pressures faced by natural habitats,” said Raman Sukumar, a professor of ecology at the Indian

Institute of Science, Bangalore.

Research has shown that elephants in the wild live longer and have better health and reproductive

histories than those kept in captivity, Sukumar told the AP. Elephants kept in zoos often suffer

premature death, and are more likely to experience arthritis and contract disease more frequently

than their counteiparts living in natural habitats, he said. An estimated 28,000 wild elephants live

in India’s forest reserves and national parks, mainly in the southern and northeastern regions of the

country. Another 3,500 elephants are held in captivity, mostly in temples, or work in logging camps
where they are used to lift timber. Authorities have not yet decided what to do with these elephants,

the AP reported. Source: RedOrbit,11/14/09

Zoos Warn of Mass Extinctions from Climate Change - Governments must set targets limiting

levels of carbon dioxide in the atmosphere, to prevent a mass extinction of wildlife, according to

a statement signed by more than 200 zoos. The World Association of Zoos and Aquariums want

governments to set a target of stabilising CO
2
in the atmosphere at 350 parts per million (ppm) to

prevent the gas causing temperature rises which will do irreversible damage to habitats such as coral

reefs. CO
2
levels currently stand at around 385ppm.

Paul Pearce-Kelly, senior curator at the Zoological Society of London (ZSL), said: ‘’From seahorses

to golden-headed lion tamarins, zoos and aquariums play a crucial role in breeding endangered

species for reintroduction into the wild.

‘’However, the climate change threat to the natural world is so severe that we’re rapidly losing

suitable habitats for these species.”

WAZA president Dr Mark Penning said: “The urgent protection of ecosystems, which act as natural

carbon sinks, is vital if humanity is to avoid the fate of runaway climate change. Our only hope is

that world leaders respond to this reality and take appropriate action.”

He added: ‘’Climate change is not just another issue for the zoo and aquarium community to address,

it is the chess board which will determine the outcome of all our conservation efforts.” Source: The

Telegraph, 30 November 2009

Big Cat Internships Available

TBlREEK.

Join us in

“Saving Tigers One by One”

As seen on Animal Planet®

“Growing Up Tiger”

Apply at: www.tigercreek.org

Leam about Big Cat Management. Internship involves Animal Care Apprentice and

Public Education. We offer experience that counts towards employment.

TIGER MISSING LINK FOUNDATION / TIGER CREEK WILDLIFE REFUGE

38 Animal Keepers’ Forum, Vol. 37, No. 1



Animal Keepers’ Forum 2009 Index

Volume 36, Numbers 1-12

AARDVARKS&OTHERBIOTA
A Leopard

Antelope Snow 494

Sable 15-21 Lizard

Nile Monitor 353

B
Bear 166-170 M
Brown 482-486 Macaque

Polar 62-64, 153-154, 174, 223-227, Japanese 255-260

335-338, 509-512 Lion-tailed 347-349

Bonobo 81-82, 521-522 Mesia

Silver-eared 308-309

c Monkey

Camel 384-386 Debrazza’s 101-105

Cheetah 322 Patas 2

Chimpanzee 162 Spider 162-164

D N

E O
Eel Octopus 274-275

Moray 59-61 Okapi 164

Elephant 69, 149, 187-192, 210-222, 269-272 Orangutan 73-75

Asian 203 Oryx

Borneo Pygmy 62-64 Scimitar-homed 197-202

Ostrich 250-253

F Otter

Ferret African Clawless 471-476

Black-footed 62-64 North American River 140-142

Frog 388-389 Owl
Mississippi Gopher 154-155 Great Homed 341-343

Red-Eyed Tree 362
P

G Panda

Giraffe 151-152,330-332 Giant 62-64,516-519

Reticulated 142-147, 206-209 Penguin 150-151

Gorilla 13, 161-162, 177-186,310-314 Humboldt 76-78, 467-469

Cross River 62-64 Pelican

Western Lowland 50, 73-75, 134, 228-230, 506-507 Brown 27-30

H Q
Hippopotamus

Nile 158-160, 193-196, 230, 282 R
Horse Rhinoceros

Przewalski’s 114-118 Black 152-153

Greater One-Homed 428-429

I Indonesian 418-421

J Javan 62-64,418-421

White 171-173,402,427-428, 442-444

K
Kudu S

Greater 238 Spoonbill

L Roseate 65-67

Lion Squirrel

African 90, 261-266, 350-352 Harris’ Antelope Ground 450

Stilt

Lemur Black-Necked 175-176

Red Ruffed 204-205 Stork

Maguari 65-67

Animal Keepers’ Forum, Vol. 37, No. 1 39



XT
Tiger

Sumatran 62-64 Y

U
V
Vaquita

W
Whale

North Pacific Right

Woodrat

Key Largo

62-64

Z
Zebra

Grevy’s

Plains

62-64

432-436

109-113

525-530

AMERICAN ASSOCIATION ofZOO KEEPERS
ANIMAL KEEPERS’ FORUM

2008 Animal Keepers’ Forum Index 42-48

2009 AAZK/AKF Award Recipients 410-413

2009 Election Results Are in

forAAZK Board 283

2009 ICZ/AAZK Conference

“One World, One Zoo” 32, 53, 93, 242, 334

2009 ICZ/AAZK Conference Thank You 403

2009 National Zoo Keepers Week dates 52, 170

2010 Conference/First Call for Papers 496

A Note of Thanks from

Save the Wild Chinchillas 363

AAZK, Inc. Thanks Its Chapters for

Their Support in 2009 458-459

AAZK Logo Fleeces Now Available 68

AAZK Thanks Commercial Members 496

About the Cover
African Lion 90

Black Rhino 402

Cheetah 322

Greater Kudu 238

Harris’ Antelope Ground Squirrel 450

Nile Hippopotamus 282

Patas Monkey 2

Red-eyed Tree Frog 362

Snow Leopard 494

Western Lowland Gorilla 50, 134

Acknowledgements from the Editor 136

Animal Planet Educates Zoo Visitors

with Innovative Kiosks 381

Announcement from the Editor 91

Articles

A Nutritionally Supported Herd-Reared Male Sable

Antelope at Disney’s Animal Kingdom 15-21

A Public Relations Professional’s Look at Geriatric

Animals and Euthanasia 193-195

An Easy Way Out: PVC Ladder Assists

Geriatric Animals 156-157

Assessing Immediate and Long-Term Effects of

Environmental Enrichment: Implications for

Welfare ofAfrican Clawless Otters (Aonyx

capensis) 471-476

Assiniboine Park Zoo’s Debby the Polar Bear 1 74

Behavior-based Bear Husbandry for Winter Denning:

A practical application at Fortress of the Bear,

Sitka, Alaska 482-486

Bonobo Infant Reintroductions 81-82

Bowling for Rhinos Keeps Critically Endangered

Indonesian Rhinos Safe 418-421

Collaborative Management and Interpretation of

Arthritis in a Geriatric Giraffe 206-209

Constructing A Firehouse Bed For

An Aging Lion 350-352

Different Stripes: Training a Herd of

Plains Zebra 525-530

Donna the Hippo is 57 Years Old 196

Elephants Rock On 69

Experts Form Global Alliance for

Amphibian Survival

430-43 1 Feeling Boxed In? You’re Not Alone. .

.

Aquarium Octopus Really Gets Into His Lunch

274-275

From Los Angles to Denver and Back: A successful

joumey back home 310-314

GPS Enabled Zoo iPhone Application Launched

at Houston Zoo 5 1

5

Gravity and Hydrotherapy Procedures as a Way
to Reduce the Possibility of Stiffening Joints

in Elephants After an Accident 187-192

Improving the Quality of Life for Tiffany, a

40-Year-Old Female Western Lowland Gorilla

{Gorilla g. gorilla) at the Topeka Zoo 228-230

Indoors Natural Substrates for Elephants & Medical

Issues Associated with Hard Surfaces 2 1 0-222

Introduction of a Young Hand-reared Japanese

Macaque (Macacafuscata) in a Group 255-260

Investigating Observational Learning in a Brown
Pelican {Pelecanus occidentalis) 27-30

It’s a Geriatric Jungle Out There 161-165

Joint Disease and Its Management in Captive

Bear Species 1 66- 1 7

0

Legless Frogs Mystery Solved 388-389

Living with the Polar Bears of Churchill During

Keeper Leadership Camp 509-5 1

2

Longevity in the Animal Kingdom 235-236

Monterey Bay Aquarium Helps You Pick

The Right Sushi 121-122

40 Animal Keepers ’ Forum, Vol. 37, No. 1



National Zoo Creates Frozen Coral Repository 524

Never Too Late 171-173

Notes on Management of DeBrazza’s Monkey

(Cercopithecus neglectus) Group with Diabetic

Individual and Intra-specific Aggression 101-105

Ode to the Oldies: Geriatric Keepers Caring

for Geriatric Critters 23 1 -234

Old Bears, New Care 223-227

Orangutan and Gorillas The Great Apes’

Exhibit News from Japan 73-75

Our Last Chance to Save the Rarest Large

Mammal on Earth 442-444

PBFs Long-Range Strategies to Save Polar Bears

335-338

Radiograph Training a Bonobo {Pan paniscus)

521-522

Restraint of Przewalski’s Horse (Equusferus

przewalskii) for Reproductive Studies at the

National Zoo’s Conservation and Research Center

(NZP-CRC) at Front Royal, VA 114-118

Robert Bateman Brings His Message to

America’s Youth 372-374

Silver-eared Mesia {Leiothrix argentauris) 308-309

Simultaneous Training of 1 .0 Equus grevyi

and 0. 1 Homo sapien 1 09- 1 1

3

Some Considerations in the Care of an

Elderly Red Ruffed Lemur 204-205

Some Thoughts on Veterinary Considerations

on the Management of the Geriatric Zoological

Patient 148-149

The Care and Management of Geriatric Gorillas

in Captivity and the Role of Louisville Zoo’s

Husbandry Program 177-186

The Formation of a Lion {Panthera leo) Pride

at The San Diego Zoo’s Wild Animal Park 261-266

The Future is Now: New Strategies for Geriatric

Care at the Oakland Zoo 138-147

The Key Largo Woodrat Program at Disney’s

Animal Kingdom 432-436

The Old Hippo that Could 158-160

The Oldest of the Old 150-155

The Widower 175-176

Third Time’s a Charm! Audubon Zoo’s

feeding methods for Maguari Storks and

Roseate Spoonbills 65-67

Topeka Zoo’s long-lived Hippo Duo 230

Toronto Zoo Lion-tailed Macaques Get

Geothermal Retrofit 347-349

Training a Camel to Cush Using Operant

Conditioning 384-386

Using Cue Conditioning to Facilitate Voluntary

Separation for Supplemental Feeding in a Geriatric

0. 1 Scimitar-homed Oryx {Oryx dammah) 197-202

“Virgin” Lizard Produces Fertile Eggs 353

World Wildlife Fund’s Most Threatened

Species in 2009 62-64

World’s Oldest Asian Elephant Lived to

be 86 Years Old 203

Zimbabwe’s Rhinos Under Attack by Poachers

427-429

ZOOTUBE on Display in 10 U.S. Zoos, Animal

Planet and AZA Join Forces in Educational Kiosks

480

AZA Offers Discounted Conference Rate

for Keepers/Aquarists 323

Book Reviews
Bats in Captivity Volume 1 : Biological and

Medical Aspects 478

Common Kingsnakes, A Natural History

of Lampropeltis getula 422

Frogs and Toads of North America 268

Gators, Gourheads, & Pufflings: A biologist slogs,

climbs and wings her way to save wildlife 123

Handbook ofVenoms and Toxins in Reptiles 78-479

Herpetological History of the Zoo and

Aquarium World 523

Hey Mister — Your Alligator’s Loose 479

Night Kill 300

Reptiles & Amphibians of the

Southern Pine Woods 344

Restraint and Handling of Wild and

Domestic Animals - Third Edition 344-345

Sixth Edition of Standard and Common Current

Scientific Names for North American Amphibians,

Turtles, Reptiles and Crocodilians 267-268

Smiling Bears: A Zookeeper Explores the

Behavior and Emotional Life of Bears 299

Snakebit. Confessions of a Herpetologist 524

The Biology of Rattlesnakes 422

The Biology of the Xenarthra 382

Turtles of the Southwest 123

Understanding Animal Welfare: The Science in its

Cultural Context (UFAW Animal Welfare) 382-383

Veterinary Disaster Response 523-524

Call for Papers for AKF dedicated issue on Avian

Husbandry and Breeding 365, 406, 461, 505

Call for Papers forAKF dedicated issue

on Geriatric Animals 8

Calling all Artists! Authors, too! 239, 283, 363

Chapters
Chapter Recharter Time 3,51-52

Houston Chapter Hurricane Relief Fund 7

Reminder to All Chapters on Recharter Process

for 2010 495-496

CNAH Reaches Three Quarters of a Million 307

Combined AAZK/ICZ Conference

Quite a Gathering 45

1

Committees
Behavioral Husbandry Committee

Call for Training Stories/Experiences

26, 60, 100, 462

Bowling for Rhinos

“Bowling For Rhinos - sponsored by Blue Rhino”

-2010 495

Bowling for Rhinos Update 22-23

Reminders for 2009 248-249

Animal Keepers’ Forum, Vol. 37, No. 1 41



Rhino Note Card Project 423

Rolling With “Bowling for Rhinos” (BFR)

451-452

Runners for Rhinos 408

Grants

Amphibians, Their Current Status, and an

Important AZA course for Any Amphibian Keeper

70-72

Information on Grants given out by AAZK 470

Professional Development Grant Final Report 470

Professional Development

Professional Development Committee Update!

502-504

Conferences - Schools - Workshops

2009 Animal Behavior Management Alliance

(ABMA) Conference 10,56,94

2009 Association of Zoo Horticulturist’s

Annual Conference 368

2009 Rhino Keeper Workshop 10, 56, 94

2010 Animal Behavior Management Alliance

(ABMA) Conference 369, 406, 460, 500

4th Annual Animal Keepers ofAfrica

(AKAA) Symposium 94

4th Otter Keeper Workshop 241, 286, 328, 369,

405-406, 460, 500

7th Annual Turtle Survival Alliance Symposium

on Chelonian Conservation and Biology 273

7th International Penguin Conference 94, 241, 286,

328, 369, 406, 461,501

8th Annual Great Lakes Bat Festival 286, 328

9th Annual International Conference

on Environmental Enrichment 10, 1 1, 56, 94

20th International Zoo Educators’ (IZE)

Biennial Conference 56, 94, 241, 286,

328, 369, 406, 461,501

26th EAZA Annual Conference 94

29th Annual Association ofZoo Veterinary

Technicians Conference 241, 286, 328, 368

64th WAZA Annual Conference 56, 94, 241, 286,

328, 368

ASZK Annual Conference 94

AZA Annual Conference 94,368

AZAD 2009 Regional Conference 56, 94

Bird Conservation through Education:

A National Gathering 10,56

Elephant Facility Design Workshop 368, 405

Felid Taxon Advisory Group Mid-Year

Meeting and Classes 52

First African Symposium on Zoological Medicine

241,286

First Ever Giraffe Keepers Workshop/Conference 328

Giraffe Professionals Conference 460, 500

International Association ofAvian Trainers and

Educators 17th Annual Conference 10, 56

International Association ofAvian Trainers

and Educators Annual Conference - 2010 368-369,

405, 460, 500

International Cassowary Summit 10, 56, 94

International Conference on Diseases of Zoo
and Wild Animals 2009 10, 56, 94

International Gorilla Workshop - 20 1 0 460-46 1

,

500-501

Joint 36th National AAZK and 3rd International

Congress on Zookeeping Conference 10, 56, 94, 241,

286, 328, 368

National AZAD Conference 2010 46 1 , 50

1

Neotropical Primate Husbandry Research

and Conservation Conference 1

0

Neotropical Primate Conference Cancelled 52, 56, 94

Prosimian Husbandry Workshop 10, 56, 94

Second International Bear Care Conference:

“Advancing Bear Care ‘09” 241, 286, 328, 368, 405

The Zoological Registrars Association (ZRA) 2009

Annual Conference “Foundations for the Future”

241,286, 328, 368, 405

Third Orangutan SSP® Husbandry Workshop

10, 56, 94, 241,286, 328

Third Training and Enrichment Workshop

for Zoo Animals 340

Zoos and Aquariums Committing to Conservation 10

Conservation/Legislative Update

200 Species of Frogs Found in Madagascar 278

1,000 New Jungle Species Discovered in

Mekong Region 86

Activists Say Malaysia is Losing Battle

to Save Tigers 399-400

Adopt a Keeper 84

Afghanistan’s Only Pig Out of Quarantine 356

Alaska Sea Otters Granted Critical

Habitat Protection 490-491

Ape Rescue Forest to Be Logged 3 1

8

Are Elephant Populations Stable These Days? 359-360

Argentine Zoo to Release 3 Endangered Eagles 491

Biodiversity Efforts Fail to Make Progress 358

Bolivia Bans Wild and Domestic Animals

in Traveling Circuses 397

Brazil Pledges to Help Save Seabirds 37-38

California vs. the Feds 83

Cheetah’s Genome Resource Bank Grows 360

CMS Declares 2009 the Year of the Gorilla 36

Conservation Groups Challenge Owl
Recovery Plan 38-39

DNR Votes to Remove Trumpeter Swans,

Osprey from Endangered List 1 24- 1 25

Emperor Penguins March Towards Extinction? 1 29- 1 30

Emu Tragically Loses Life on Christmas Eve 84

EU Condemned on Tuna ‘Mockery’ 39-40

Famous Cats Need Reconstructive Surgery 534

Feds Propose New Desert Tortoise Translocation

Despite Past Disaster 396-397

Female Chimp Fosters Puma Cub 448

First Cloned Wolf Found Dead 448

Florida Soft Shell Turtle Population Being Depleted 88

Flying Frog among Hundreds ofNew Species

Discovered in Eastern Himalayas 394-395

42 Animal Keepers' Forum, Vol. 37, No. 1



Follow “Chestnut” Through the Sea 446

FWS Announces Proposal to List

Salmon-Crested Cockatoo 532

Global Warming Jeopardizes World’s Most

Diverse Marine Ecosystem 398-399

Gray Wolf Off the List 276

Great White Shark Released by Aquarium 533

Gulf Council Seeks Emergency Longline

Closure to Save Turtles 131-132

Hairless Bears A Mystery 534

Hatching a Marine Breakthrough: First Triggerfish Raised

in Captivity Could Transform Aquarium Business488-489

Haven for Rarest Gorilla 40

Hybridized Salamander Threatens

Parent Species 357-358

lUCN Red List for Birds is Updated 317-318

lUCN Releases Updated List 532

Illegal Hunting Curtailed by Robots 278

Illegal trade in Sumatran tigers, body parts

remains widespread 446-447

Indus Dolphins at Risk Due to Receding

Water, Shortage of Feed 127

Jackals are Disappearing from Nilgiri Forests 1 26- 1 27

Japanese Zoo Attempts to Breed Two
Female Polar Bears 88

Kenya Seizes Ivory, Rhino Horn Heading to Asia 400

Kenya’s National Parks Not Free from Animal Loss

356-357

Knut Chooses Meat Over Man 84

Lawsuit Announced to Protect Arctic Seals

Threatened by Global Warming 3 1 9-320

Lethal Bat Illness Spreads to Pennsylvania

and New Jersey 130-131

Lone Pig in Lockdown 276

Lonesome George - Last Hope for His Species? 400

Man Found Not Guilty in Grizzly Case 53

1

Migratory Instincts Protect Caribou Herds 124

Mutt in Pittsburgh Surrogate for Wild Dogs 53

1

Mystery of Crocs’ Mass Die-off 36-37

(The) Nashville Zoo Connects Visitors

Through Touch 84-85

National Zoo Announces Oryx Deaths 533

New Population of Extremely Rare

Snub-Nosed Monkey Discovered 40-4

1

Nine Wolves Taken So Far in Montana 492

No Stimulus for Zoos, with an Exception 277-278

Obama Administration Adopts Bush’s

Polar Bear Extinction Plan as Its Own 315-316

Obama Administration Freezes Finalization

of Midnight Regulations 1 3

1

Obama Administration Works to Fix the Damage 276-277

Over $300,000 to Go Toward Reptile

and Amphibian Conservation 277

Palau Creates World’s First Shark Sanctuary 489-490

Park Service Puts Endangered Species on Ice 357

PETA and the San Diego Zoo - Strange Bedfellows 447

Preview of Final 1 10th Congress Humane Scorecard 38

Proposed Penguin Listings 85-86

Rare Species Bom in Spain 279

Rare Turtle Presumed Lost in Vietnamese

Flood Rescued 38

Record High Manatee Numbers Counted

in Florida 128-129

Reintroduced Ferrets Face Poison Threat 487-488

Rising Cancer Levels in Animals 396

San Diego Zoo Receives $250,000 Sempra

Energy Conservation Donation 40

San Francisco Wants $75,000 from

Tiger Mauling Victim 83-84

Second Taiping Gorilla Dies at

Limbe Wildlife Center 87

Scientists Warn Rare Animals Pushed

Closer to Extinction 280

Strange, Elusive Mammal Caught on Tape 87-88

Strategies are Under Way to Control

Invasive Reptiles 395

Stmggling Economy Impacts Zoos 277

Supreme Court Ruling; Whales’ Needs

Outweighed by Military 86

Swazi Elephants Get Vasectomies 398

Taronga Zoo’s Last Flamingo Euthanized 280

The Ugly Need Not Apply 358

Tiger Pugmarks Found at 10,000 ft 320

Top 10 Countries with Greatest Number

of Endangered Species 532

Tragic Loss of Baboons in Canadian Zoo 83

Two grizzly bears killed at Glacier National Park 445

UCSC: Scientists Propose ‘Genome Zoo’

of 10,000 Vertebrate Species 535-536

U.S. Project to Fight Frog-Killing Fungus 316-317

Unrestricted Poaching Could See Extinction

ofAfrican Elephant in 1 5 Years 536

When Zoos Cut Budgets, No Species is Safe 127-128

White House to Rethink Endangered Species Lists 491-492

White Rhino Poaching Increases 445

World’s Smallest Snake Slithers Into Charts 318-319

Zoo Biologists Help Save Endangered Leopards 1 25- 1 26

Zoo Launches Breeding Program to Save

Scottish Wildcats from Extinction 278-279

Zoo Tiger Bmtally killed by Poachers 446

Conservation Station

20 Minor Adjustments 31-32

Conservation Roles of Zoo Keepers Today 290-291

Making the Holidays a Little Bit Greener 437-441

Corrections to Note 91, 365

Election 2009 Reminder 3, 5

1

Enrichment Options

Cardboard Feeders; Free & Green Enrichment 294-298

Change in Editors for Enrichment Options Column 239

Creation of a PVC Feeder for Giant Pandas

(Ailuwpoda melanolueca) Using Scrap Material

516-519

Enriching the Days of Our Elephants 269-272

Giraffe Enrichment at Brookfield Zoo 330-332

Lee Houts Excellence in Enrichment Award 33-35

Make a Splash! Humboldt Penguin Enrichment

at the Milwaukee County Zoo 467-469

Animal Keepers' Forum, Vol. 37, No. 1 43



Milk Crate Dusting Feeder 390-391

Penguins Helping Penguins - Enrichment

and Conservation Working Together 76-78

These are a few of our favorite things ... 41 4-4 1

6

We Need Your Submissions 119-120

Reminder of Due Increase 495

Searching for your Support! 108, 160, 505

Seeking Bird Photos 45

1

Snow Leopard Trust Offer 324

Training Opportunity with ZOOmility 283

Fossil Find Sheds Light on Primate Evolution 289

From the Editor 3-4

From the Executive Director 92, 240, 456

From the President 6-7, 54-55, 135-136, 285, 325,

366-367, 404, 498

Green Tip of the Month 291,465

In Memorium - Dennis W. Melvin 5

In Memorium - Gerald “Red” Thomas 457

Indianapolis Prize Winning Conservationist

Fights for Snow Leopards’ Survival 452

Internet Searching for a Cause 284

Letters to the Editor 326, 464-465

Marine Mammal Training and Behavior Management

Seminars Offered 323-324

Mark Your Calendars! 364, 463, 501

New AAZK Products Coming Soon! 324, 367

New Institutional Member Rate Initiated 4

New Members 11,58, 96, 244-245, 289, 327,

370, 408, 463, 499

New Monkey Subspecies Found 327

Nominate Your Peers for AAZK Awards 4, 5

1

Nominees Announced for the 2010 Indianapolis Prize

452-454

Notice on Chapter News Submission 4

Old Journal Has New Look 365

Orangutan SSP® Husbandry Manual -

Environmental Enrichment 364

Pachyderm Milestones 149

Preserving History - Seeking Photos 9

1

Publications

ICZN Amendment Proposed to Pennit

Electronic Publication 14

Keeper Profiles DVD for Purchase 346, 387

New Resource CD Available from AAZK Inc. -

Crisis Management Resources for Zoos

and Other Animal Care Facilities 466, 508

Special AKF Issue Available -

Crisis Management in Zoos 79-80, 292-293,

354-355, 392-393

Special Double Issue ofAnimal Keepers’ Forum

Dedicated to the Care and Management of Geriatric

Animals Available for Purchase 246, 288, 339,

380, 477

Reactions

Dangerous Animal Escape Drill Components 1 06- 1 08

Directed Routes of Containment 513-515

Precautions to Heed Prior to

International Travel 12-14

Roles of behavioral research and observations in

being prepared for a crisis 305-307

Training Tales

Can a Moray Eel Be Trained? 59-61

“I Said “Exit Stage LEFT” You Idiot!” 376-379

Operant Conditioning 0.3 Ostrich

iStruthio camelus) at the North Carolina Zoo

250-253

Putting Baiting in Focus 97-100

Stationing: A Simple Behavior with

Valuable Applications 424-426

Successful Use of Operant Conditioning

to Treat Vitamin D Deficiency in an

Infant Western Lowland Gorilla

{Gorilla gorilla gorilla) 506-507

Thinking Outside of the Mew 341-343

Training Tips: Finding Your Tempo 24-25

Training Tools on a Budget 301-304

Websites/ListservsAVeb Resources/Blogs

Bowling for Rhinos Yahoo Group Established 324

Husbandry Guidelines available on www.aazk.org 6

New Animal Data Transfer Form is Here!

Now Find It on the Web 454

New Database to Help Zoos Manage,

Find Animals 254

New Material Added to Member’s Only

Section of Website 6, 52, 239

Problem with Profile Info on Member’s

Only Section of Website 61,284

Renewing Membership with PayPal® -

A Few Reminders 58, 96, 338, 386

The Friends of the Kaw Announces New Website -

Kansas Riverkeeper 370

Animal Keepers Korum
36**" Anniversart)

1974-2010

44 Animal Keepers' Forum, Vol. 37, No. 1



AAZK Membership Application (Please Print) Check here if renewal [ ]

Name

Email

Mailing Address

City State/Province Zip/Postal Code Country.

IJ.S. Members* Canadian Members*

$45.00 Professional $45.00 Professional

1

Full-time Keeper
1

^ Full-time Keeper

U $40.00 Affiliate U $40.00 Affiliate

1

Other staff& volunteers
1

^ Other staff& volunteers

$30.00 Student $30.00 Student
Must supply copy ofcurrent student Must supply copy ofcurrent student

ID at time ofapplication
1 k

ID at time ofapplication
1 ^

$70.00 or up - Individuals LoJI $70.00 or up - Individuals

Contributing/U.S. Contributing/Canada

$150.00 or up $150.00 or up

Institutional/U.S

.

Institutional/Canada
Organizations/Institutions Organizations/Institutions

(requires Board approval

)

(requires Board approval)

$150.00 Commercial Member $45.00 IJbrarv Onlv
(i.e. animal-relatedfood & supplies) Available ONLY to public &

university libraries (In US.)

$60.00 International Members (All members outside U.S. <5: Canada regardless ofcategory)

Zoo Affiliation (if any)

Zoo Address

Title

My check is enclosed (AAZK, Inc.)

Mastercard Visa Card#

Please charge my credit card

Name on card Expiration date

Signature

Mail this application to: AAZK Administrative Offices, 3601 SW 29th St., Suite 133, Topeka, KS 66614-2054.

Make checks/money orders payable to AAZK, Tnc. Must he in TJ.S. FUNDS ONT.Y . Membership includes a

subscription to Animal Keepers’ Forum. The membership card is good for free or discounted admission to many
zoos and aquariums in the U.S. and Canada.

Printed in U.S. A.

©2010 AAZK, Inc.



- LO

CZ5

ro

O *2
so D

c/5

(/5

•N

cd

a>

a

o
0
+-'

w
0
D
cr
0
DC

0
o

0
CO

c

z O
mm "5l"

mm n
mJZ to iH CM
mmrnmm to U5 W

to ®
z cs r^
mm a W 1

rnmmmm <r >-ct; m
cc ci3::e: iH

a: o
CO IS£ 1 o^” tu CQ CS)

mmmmrn X wo;
«M H ^UJ
z r w oMM
MU K C3X(M

#5 OUJW
•mJZ O rvic-5® X
ymmmmm h- r-.©

mm CO «j to r) w
z « ©o; C5-— 4: a.xc3X“x

"ri « ujo>-OM
« « COWMCflX—- « I t~y?~ •« cxcwoa:— *: 'HX»'a.3:

CJ

S I
’g

|2
.o

O


